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EVELOPMENT of high-tension outdoor sub- 
stations during the past few years has been due 
primarily to economic reasons. The demand 
for power in small communities could not be met with 
the conventional and comparatively expensive indoor 
types unless the rate for service was materially in- 


creased. That the various problems incident to de- 
velopment have been solved successfully, it is only 
necessary to point to ,the wide adoption of outdoor 
substations by utility companies. Passing at once to 
the question as to whether outdoor substations are 
applicable to the power requirements of coal mines, it 



































Fig. 1.—33,000-Volt Stepup Outdoor Substation Installation Outside a Power House Generating at 2300 Volts Stepping Up to 
33,000. Twenty-one Coal Mines Are Supplied From Lines Leading From This Installation. 
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is well to consider first the elements entering into 
their construction, 

Self-cooled outdoor transformers are no longer an 
experiment. The chief difference between an indoor 
and an outdoor transformer is in the type of bushings 
and cover. The outdoor type is commercially avail- 
zble in any desired capacity or voltage. 

There are two distinct types of high-tension 
switches, the oil-break and the air-break forms. The 
oil-break switches are simply a development of the 
indoor types, the principal difference being in housings 
and terminals. They are thoroughly developed and in 
successful operation. Air-break switches are an ac- 
cepted standard for transmission systems and are 
available in several forms. When provided with arcing 
horns or discharge horns, they can be used to open 
loaded circuits. 


CHoke Corrs, FUSESe AND 


SUPPORTS. 


ARRESTERS, 
WIRING 


LIGHTNING 


Outdoor types of electrolytic, oxide film and horn- 
gap arresters with or without limiting resistance are 
fully developed and have good service records. Out- 
door choke coils are of the same general design as the 
indoor type with the exception of the insulating sup- 
ports. The modern high-tension fuses can be used 
equally well indoors or outdoors, the only difference 
being that the outdoor mountings have petticoat in- 
stead of pillar-type insulators. High-tension wiring 
supports are standard commercial devices. Like the 
indoor types, they are made in many forms and assem- 
bled to meet the various wiring conditions. 


CONSTRUCTION REQUIREMENTS. 


If indoor equipment is to be used, a building must 
be erected with wall or roof bushings for the high 
tension incoming lines. This building must first be 
designed for the particular location, hence the services 
of an ae ye and a contractor are required. In 
other words, to properly protect equipment, we have 
been obliged ‘ incur a very considerable expense that 
does not materially add to the operation of the elec- 
trical equipment. If outdoor equipment is selected, it 
is necessary to provide a supporting structure for only 
part of the electrical equipment ; the transformers and 
cil switches simply requiring a foundation slab. The 
supporting structure is composed of steel sections 
fabricated in a factory and shipped with the equip- 
ment, thus eliminating the expense of the architect 
and contractor, necessary with the indoor station. 

The outdoor substation steel structures are of sim- 
ple design and can be erected by common labor under 
the direction of a foreman connected with the elec- 
trical department of the mine. The steel-tower out- 
door substation does not require much foundation 
preparation but can be erected on small concrete 
piilars on the side of a hill, on a piece of waste ground, 
or at points not suitable for other purposes. 


GENERAL DESIGN. 


The general design of outdoor substations has been 
thoroughly standardized, the actual assembly of ele- 
ments depending upon local conditions to be met. 
Where two sources of power, such as a double-circuit 
transmission line, are available, proper switching ar- 
rangements must be provided. A standard design for 
connecting transformers to either or both of two par- 
allel and synchronous lines is shown in Fig. 3. 

At the top of the tower are mounted two sets of 
three-pole, double-break-per-phase, air-break switches 
provided with separate interlocked operating mechan- 
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isms. Each switch has its own operating shaft and a 
kandle so located that opening and closing the switch 
can bé:accomplished from ground level. In the high- 
tension side of the transformer wiring are located 
three single-pole combination choke coil and fuse 
units. On the opposite side of the tower are mounted 
three fused disconnecting switches connected to the 
separately mounted three-phase lightning arresters. 
From the one line diagram, the connections can be 
asily traced. The choke coils are so located that in- 
coming high voltage surges or lightning disturbances 
are reflected to the arresters, where they will be dis- 
charged in the usual manner. 

An important feature of this design is in the elim- 
ination of an expensive automatic oil circuit breaker 
on the high-tension side. That this saving can be 
made without jeopardizing the transformers is not 
generally understood by purchasers who often need- 
lessly specify their use. It is essential that the ex- 
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Fig. 2.—Substation Tapping Power Line Giving Service to a 
Coal Mine Containing 900-kw. 33,000/2300-Voit Three- 
Phase Transformer. 


pense be kept to the lowest possible value consistent 
with safety and good operation. As there is quite a 
difference in the cost of substations using automatic 
circuit breakers and air-break switches with fuses, the 
question immediately arises as to whether we can 
afford to use this lower cost equipment. 


DAMAGE CAUSED BY SHORT CIRCUITS. 


It is conceded as a fact that the severity of dam- 
age done to transformers during short-circuit condi- 
tion is in direct proportion to the amount of energy 
flowing into the circuit before the transformers are 
disconnected. Whether an automatic oil switch or 
fuse will clear the short circuit in the least time can be 
answered as follows: High-tension automatic oil 
switches of good design will open in approximately 
0.16 sec. under short-circuit conditions. High-tension 
fuses of good design will clear short-circuits in ap- 
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proximately 0.013 sec. or from ten to twelve times as 
rapidly as the automatic oil switches. 

High-tension fuses will, under short-circuit con- 
ditions, permit a current flow many times the full 
load rating. Assuming that the current flow with 
automatic oil switches will be no greater and by com- 
paring the time elements of the fuses (0.013 sec.) 
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Fig. 3.—Steel Tower Substation with Transfer Type Switches 
for Connecting Transformers to Either or Both of Two 
Parallel and Synchronous Lines. 


and the time element of the automatic oil switches 
(0.16 sec.), it follows that the slower operating 
switch will allow approximately twelve times more 
energy to flow into a short circuit than will flow with 
the faster operating high-tension fuse. In consider- 
ing the above values, it should be borne in mind that 
the amount of reactance in the circuit including that 
of the transformers, will limit the actual flow with 
either device. 
OVER-FUSING THE SUBSTATION. 

The exceptionally rapid action of fuses will there- 
fore permit overfusing the transformers theoretically 
twelve times the normal current and still secure pro- 
tection equal to that of an automatic oil switch. In 
actual practice overfusing from three to ten times 
normal is used depending upon local conditions. For 
power circuits subject to wide fluctuations, such as 
mining loads, high-tension circuit-opening devices 
should be so rated or adjusted that they will not oper- 
ate except in case of actual trouble, such as trans- 
former failure, and such cases are rare with modern 
transformer designs. 

Such overload protection as is desired can be 
secured easily and cheaply by means of a low-tension 
automatic oil switch installed on the secondary side 
of the transformer bank. In substation practice, this 
combination of heavy high-tension fuses on the pri- 
mary side, which will only open in case of transformer 
failure, and a properly adjusted oil circuit breaker 
or the secondary side of the transformer bank is an 
excellent protective system often taken advantage of. 

The high-tension automatic oil switch has the 
advantage that it can be used for switching in addi- 
tion to the overload feature. When fuses are used, 
it is necessary to install an air-break switch to dis- 
connect the transformers from the line. In actual 
practice, however, it is often advisable and is con- 
sidered good engineering practice to install discon- 
necting switches between the oil switch and the line. 
The reason for this is that the oil-switch contacts are 
necessarily concealed in the tanks and to be abso- 
lutely sure that a line is clear the disconnecting 
switches should be opened, thus giving the operator 
ocular evidence of disconnection. 
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Should the oil switch open frequently or under 
severe load conditions, it is advisable to inspect the 
contacts, oil levels, and condition of the mechanism. 
To enable inspection adjustments or repairs, it is often 
advisable to install auxiliary disconnecting switches 
so connected that the oil switches can be shunted and 


























Fig. 4.—1200-kw. 33,000/2300-Voit Three-Phase Substation. 


entirely disconnected from the circuit, power being 
temporarily delivered through the auxiliary switches. 

Another point in favor of the oil switch is that 
after interruption it can, if in good condition, be 
immediately closed, thus reducing the time of service 
interruption. It will naturally require more time to 
open an air-break switch and replace fuses than it will 
to close the oil switch. The saving of a moment’s 
time may in some instances warrant the additional 
expense of the oil switch. However, the average 
high-tension substaticn attendant, especially if not 
“hardened” by long experience, will after an interrup- 
tion be inclined to go slow in closing the switch until 
he can actually view every possible part of the switch 
mechanism, assuring himself that it is in condition 
to resume service. 

The fuse and air-break switch combination has, 
therefore, a certain advantage in that every part of 
the units, including contacts and condition of fuses, 
are in plain view of the attendant. The average man 
working on high-tension equipment has considerably 
more confidence if he can, without a shadow of a 
doubt, determine its condition at all times. The choice 
of equipment must finally rest with the purchaser but 
as a guide in determining in a general way the divid- 
ing line between the use of high-tension fuses and oil 
breakers, the following tabulation of substation capaci- 
ties on which fuses can be advantageously used ts 
given, when automatic oil breakers are installed on 
the low tension side. 


Transformer Full load cur- 

Primary capacity, rent per phase, Rated capacity 
voltage. kv-a. amperes. of fuses. 
13,200 1000 43.7 200 
22,000 1500 39.3 200 
33,000 2000 35.0 175 

44,000 2500 32.8 150 

66,000 3000 26.2 100 


When but a single source of power is used. the 
substation is simplified by omitting one of the three- 
pole air-break switches shown in Fig. 3. <A typical 
ag having but one source of power is shown in 

ig. 6. 


A recent coil mine installation made by Carl 
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Scholz, consulting engineer, for the Valier Coal Co., 
Chicago, and installed at Valier, Ill., shown in Fig. 6, 
is of interest in that it is a complete electrical installa- 
tion using transmitted power furnished by the Central 
Illinois Public Service Co. which operates an ex- 
tensive interconnected system. The incoming power 
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Fig. 5.—Typical Single Circuit Outdoor Substation with Large 
Capacity Transformers at Ground Level. 


line is dead-ended to the steel tower, and by means of 
an overhead bus, taps are made to the arrester and 
load circuits. Three choke coils are so located that 
they offer a barrier to incoming lightning disturbances 
reflecting abnormal potentials to the arrester where 
they can be discharged. In the arrester circuit is a 
three-pole remote-control disconnecting switch oper- 
ated by means of a handle at ground level. Below 
the choke coils is installed a three-pole disconnecting 
switch of the same type used in the lightning arrester 
circuit. Below this switch are three single-pole fuse 
mountings with fuses so rated that they will not blow 
except in case of transformer failure. The 33,000- 
volt primary metering equipment is located below the 
fuses, the current and potential transformers together 
with the watthour meter and demand indicator being a 
self-contained unit. , 

Just back of the main switching tower is located 
a second steel structure affording space for three 
667-kv-a. 33,000/2300-volt, 60 cycle, single-phase 
transformers connected in closed delta. Above the 
transformers are the high-tension buses with their 
supports. The 2300-volt circuit is carried into the 
building by means of lead-covered cables and con- 
nected to a five-panel switchboard. 

Panel I is equipped with a 2300-volt check meter 
and an automatic main oil circuit breaker. From this 
panel extends a 2300-volt bus located back of the 
other panels permitting connections to the various 
loads. Panel 2 controls the main underground feeder ; 
panel 3 controls the 1350-hp. main hoist motor; panel 
4 controls a 250-hp. air-shaft motor; and panel 5 
controls the machine-shop and yard-lighting line. 
Fach panel is equipped with automatic oil switches 
and the necessary instruments. 

The underground cable from panel 2 terminates 
at a panel on which is mounted two automatic oil 
switches. The cable from one switch has a tap line 
to which is connected twenty underground substa- 
tions, each station being equipped with three 25-kv-a. 
transformers and an oil switch. The feeder voltage 
of 2300 is transformed to 220 for use with alternating- 
current coal-cutting machines. On the same feeder 
cable is connected a 300-kw. 2300/220-volt motor- 
generator set supplying direct current for the main 
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haulage trolley. This motor-generator set also sup- 
plies current to twelve stations for charging the stor- 
age battery locomotives. The other switch and cable 
supplies power to a 100-kw. 2300/220-volt motor- 
generator set for the main haulage direct-current trol- 
ley and also connects to twenty underground substa- 
tions for supplying 220-volt alternating current to the 
coal-cutting machines. 

The 75-kw. underground substations are at more 
or less temporary locations so that equipment can be 
moved as the work progresses, thus avoiding long 
secondary runs and giving full voltage to the motors. 
Control of the 1350 hp. hoist motor will be secured 
from the underground substation located near the 
base of the shaft. The operator, by means of switches 
and indicating devices, has positive control of and 
always knows the exact position of the hoist. During 
March, 25,000 tons of coal were mined at a power 
cost of approximately 6.5 cts. per ton, the load-factor 
en the station being 41.5%. During this month, 
power was also used for construction work in progress 
so that the total cost of power for coal mined was 
8.1 cts. per ton. When the mine is in full operation 
and construction completed, the cost per ton will prob- 
ably approximate 4 cts. or less. 


66,000 Voit SUBSTATIONS. 


The tendency toward higher transmission voltages 
has developed a need for 66,000-volt outdoor substa- 
tions. 

A feature of this type is in the use of three trans- 
formers in closed delta on one side of the station and 
a spare transformer at the opposite side. In case one 
transformer fails the spare can by means of discon- 
necting switches be immediately placed in service and 
ir. the correct electrical relation to the other trans- 
formers. 

The high-tension side is controlled by means of 
a three-pele air-break switch operated from ground 














Supplied From Central 
Co.’s Lines. 


Fig. 6.—Scholz Substation at Valier, III. 
Illinois Public Service 


level. On the switch bases are also mounted choke 
coils and fuses for the load circuit. 

The lightning arresters are of the high speed 
sphere gap graded resistance type with auxiliary gaps 
shunted with limit fuses. In case of excessive flow of 
current to ground the limit fuses will operate in the 
usual manner. The arrester, however, is still con- 
nected to the line across the small auxiliary gap. This 
arrangement eliminates the possibility of entirely dis- 
connecting the arresters after operation of the limit 
fuses. 
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Central-Station Rates in Theory 
and Practice 


Fourteenth Article—Rate Systems and Reasons Therefor—Class 

Schedules Commonly Used—Minimum and Maximum Charges, 

Discounts and Related Features — Principal Types of Rates 
: By H. E. EISENMENGER 


(Copyright, 1919, by Electrical Review Publishing Co., Inc.) 





This is the fourteenth article of this series, which began in the issue of July 12. The first seven articles, constituting 
Part I, dealt with the cost of electric service. Part II consisted of six articles on the general policy governing selection of a 


rate system from the standpoint of profit contributed by the several classes of customers. 
The remaining parts of this series will deal with rate analysis, accuracy of 


will consist of six articles on rate systems. 


rates, utility regulation and other topics closely related to rates. 


volume, Dec. 27. 


Part III begins this week and 


These articles will continue weekly until the last issue of the 





PART III—SYSTEMS OF CHARGING. 


1. General Features. 


A. REASONS FOR MAKING DIFFERENT RATES FOR DIF- 
FERENT CLASSES OF CONSUMERS, 


various types of rates have been taken from the 

author’s collection of rate schedules and from 
other sources of information. Pains have been taken 
to get reliable figures and the given figures are believed 
to be correct, although some of them may have become 
obsolete and others may be erroneous in other respects. 
The author assumes no responsibility for their absolute 
correctness. His object is to illustrate the type of rate 
to the reader more quickly and vividly by definite 
figures than is possible by mere abstract descriptions. 
It is of very little importance whether the figures are 
absolutely correct and up-to-date and whether they 
apply in this one or some other city. These articles 
discuss principles and are not intended as a book of 
reference for the actual rate schedules now used in 
the different cities. 


N ‘are The examples given in Part III for the 


103. It has been demonstrated in Parts I and II 
that not only the unit amount of the classified ex- 
penses (energy cost, demand cost and customer cost) 
varies between different classes of customers, but that 
also the percentage of the profit from different classes 
should vary between these classes. The rates—that 
means the prices—to different classes of consumers 
will therefore have to be different for these two 
reasons.* 

Price is the cost plus profit. If the cost is figured 
according to the three items of energy cost, demand 
cost and customer cost, it seems logical that the price 
should be figured in the same way. But in the case of 
rates we have to deal with the general public and it is 
the opinion of most central-station managers that this 
inethod is too complicated for the public to under- 
stand, especially for the small consumer. The less 
the average consumer understands about the system 
cf charging, the more prone he will be to assume that 
the whole rate schedule is nothing but a device made 
expressly to cheat him out of his money. In case of 





1This refers to the unit charges (energy charge, demand 
charge and customer charge). If we reduce the customer’s 
total payment to the kilowatt-hour consumed, as is frequently 
done, we get of course much wider fluctuations of the price 
(average price per kilowatt-hour) between different customers 
(see Section 13). 





larger customers we may expect that the electric light 
company has to deal with somebody who has sufficient 
arithmetical training to understand a proper explana- 
tion of the rates, even if they embody the three- 
charge system. 

The rates to different classes of customers will 
therefore vary not only in the amounts they charge, 
but also in the form. We will consequently have gen- 
erally a number of different rate schedules, each one 
applying for a different class of service. 


B. CLASSIFICATION OF CONSUMERS FOR RATE PuR- 
POSES IN PRACTICE. 


104. These classes of service are not standard- 
ized among the various central stations, but a selec- 
tion from the following’ list is generally found in the 
rate schedules of most central stations: 

1. General Lighting or sometimes General Light 
and Power. 

2. Residence Lighting. 

3. Commercial Lighting, which means lighting of 
business localities. 

4. Display Lighting (signs, windows, decorative 
lighting). 

5. Street Lighting. 

6. General Power. 

7. Wholesale Power (incidental lighting 
times included). 

8. Retail Power. ® 

9. Ice Making, also called Refrigerating Service. 

10. Heating and Cooking. 

11. Primary or High-Tension Service. The cur- 
rent is delivered at the central station’s primary volt- 
age and transformed by the customer in his own 
transformers. This is practicable only for very large 
customers. This schedule may also be expressed by 
a deduction under the heading of transformer rentals, 
if the consumer does not use the company’s stepdown 
transformers.” 

12. Off-Peak Service. Under this schedule the 
customer agrees not to use his current during certain 
specified hours, generally the evening hours of the 


some- 





2 Sioux City Gas & Electric Co. 
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winter months.* Sometimes the customer is allowed 
to use current under this schedule during the night 
hours only.* 

13. Auxiliary, Emergency and Breakdown Serv- 
ice. For isolated plants in case of an increase of 
their demand over their capacity or in case of a break- 
down of the isolated plant, in which case the installa- 
tion is connected to the central-station service and its 
own generators through a double-throw switch. 

14. Battery Charging for electric vehicles. Some- 
times subdivided into “Wholesale” for public garages 
and “Retail” for private garages. 

It is impossible to give a complete enumeration of 
all the varieties of schedules. Sometimes optional 
schedules appear under the same heading, so that the 
customer may choose which one of the two or more 
he considers preferable (see Section 106). The names 
of the schedules are, of course, not always the same 
as given above. Sometimes combinations of the above 
classes of schedules are found.® 

105. A classification of the customers for rate 
purposes into these 14 classes, or into some of them, 
is carried out in every single large and medium-sized 
central station, and probably in every small one as 
well. Although these classes are by no means the 
only ones possible, other classes of rather isolated 
occurrence are found only in one or a few electric 
light companies. 


C, Oprionact RATEs. 


106. Sometimes we find different types of rates, 
generally two in number, for the same class of cus- 
tomers in such a manner that the customer is allowed 
an option. One of the two rate schedules may, for 
instance, be of greater advantage to the customers 
with an energy consumption below a certain number 
of kilowatt-hours or with a demand below a certain 
amount or a combination of both. The other rate is 


then more favorable for the other customers (see 
first footnote of Section 108). 
D. Minimum CHARGES AND GUARANTEED MINIMA. 


107. Sometimes a rate schedule requires cer- 
tain minimum guarantees from the customer, for in- 
stance a guarantee that his consumption during every 
month or every year will be large enough to bring his 


‘In Allentown, Pa., for instance, current under the off-peak 
schedule is not available from 4 to 8 p. m. between Nov. 1 and 
Feb. 29. In St. Lowis the peak hours assumed for the off-peak 
service are the following 


5:30 to 7:00 p. m. in October; 

4:30 to 7:00 p. m. in November and 
4:40 to 7:00 p. m. in January: 

5:20 to 7:00 p. m. in February; 
6:00 to 7:00 p. m. in March. 


December ; 


In Chicago an off-peak rate is available where the cus- 
tomer agrees during the peak period not to use more than 10% 
of the highest demand in the preceding year’s peak period. The 
off-peak period in this case is counted between 4:00 and 8:30 
p. m. from November to January and begins half an hour later 
in February. 

Various methods are used to make the customer meet his 
obligations for the peak-loak period. A recording demand meas- 
uring instrument is installed as described in Insert XVI (for 
instance in Chicago) or a recording ammeter (Superior, Wis.). 
Where the off-peak schedule prohibits the customer from using 
any current at all during the peak period an automatic time 
switch in connection with a clock may be used (Spokane and 
St. Louis). Portland, Me., uses the expedient of stipulating 
that not more than 10% of the total power used annually shall 
he consumed between Nov. 1 and March 1 by consumers under 
the off-peak schedule. The “Ventilating Service’ schedule at 
St. Louis, which is in effect an off-peak schedule, charges less 
for the service between April 15 and Oct. 15 than for the rest 
of the vear. See also Section 111 about “Differential Rates.” 

*“Night Service’ in St. Louis 10 p. m. to 7 a. m. and 
Spokane 7 to 7; “Night Power” in Hartford, Conn., 10 to 7, 
and Altoona, Pa., 11 to 6. 

5 Thus, for instance, in Topeka, Kans., under the “Battery- 
Charging Rate’ customers must agree not to use current for 
that purpose hetween 4:30 and 8:30 p. m., so that the rate can 
he classed also as an off-peak rate. Another combination is, 
for instance, the “Primary Off-Peak Rate” in Detroit. 
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bill to a certain minimum amount either per month 
or per year.° j ; 

A minimum charge with the object of insuring a 
revenue of at least the “customer cost” from every 
customer is made in the vast majority of schedules 
which apply to residence lighting.” The minimum 
charge in that case ranges from 25 cents per month* 
to $1 net. 

The opinion of rate experts on the advisability of 
a minimum charge for residences seems to be strongly 
in favor of making such a charge, but it is not unani- 
mous. A few of the large central stations in this 
country (among them New York, Chicago and Cleve- 
land) prefer the gain in simplicity of the rate and the 
relatively slight risk that some of the customers now 
and then may pay less than a few dimes to the alter- 
native risk of keeping prospective profitable customers 
away who are afraid to tie themselves down to a 
minimum. 

These and similar questions in rate making are a 
matter of local conditions as well as of personal judg- 
ment and taste for which no hard and fast rules can 
be laid down. It is not easy to decide these questions 
and we have no means of saying, even afterwards, 
whether the decision was the best one or not. Rate 
making altogether is a matter of feeling and intuition 
as well as of exact research. Psychology, business 
instinct and experience have their place in the design 
of rates as well as engineering and mathematics. Many 
of the rate questions have to be decided temperamen- 
tally or artistically, if you please, rather than strictly 
scientifically. 

108. An entirely different class from the mini- 
mum charges in residence schedules and other small- 
customer schedules is the minimum charge in sched- 
ules destined for large customers. The object here is 
to keep the small customers away from that schedule 
by requiring a rather large minimum payment per 
month or per year. In that case we have optional 
schedules, one with a high minimum charge and low 
unit rates per kilowatt-hour (or per kilowatt of de- 
mand or both)-.and the other schedule with a low 
minimum charge (or none at all) and a comparatively 
high unit rate per kilowatt-hour (or per kilowatt or 
both ).'° 

Whereas the first kind of minimum charge is gen- 

®* This is not quite the same. For instance, a guarantee 
of $1200 per year is not entirely equivalent to one of $100 per 
month. The first guarantee would be fulfilled by a customer 
who is paying $150 during each one of the six winter months 
and $50 during each one of the six summer months, whereas 
under the second named plan that customer would be required 
to pay an additional $50 for every one of the summer months. 
The first plan requires a little more work on the part of the 
central station, since the bills of customers near the limit must 
he added up at the end of the year, whereas the other plan 
takes care of itself month by month. These considerations 
have led in a few cases to a stipulation of a monthly and a 
yearly minimum. The wholesale power schedule of Allentown. 
Pa.. for instance, requires a minimum charge of 50 cents per 


horsepower connected and the twelve bills in a vear must more- 
over amcunt to at least $15 per horsepower. 


* This refers to central stations in cities of medium and 
large size. No information for statistical purposes is obtain- 
able from the innumerable central stations in smaller towns, 
but we have no reason to assume that their rates should be 
essentially different from those in the larger cities. 


* Duluth and New Orleans. 


® The favorite amounts for the minimum charge in that case 
are 50 cents and $1; other values are of rare occurrence. In 
about a dozen cases we find yearly minimum charges in sched- 
ules which apply to residences. The most important of these 
cases are Baltimore, Boston, Brooklyn and Buffalo. In Pueblo, 
Colo., the residence lighting minimum charge is 3% cents 
per day! St. Joseph, Mo., makes a higher minimum charge for 
residences in rural districts (75 instead of 50 cents), thus ex- 
pressing the distance factor by the minimum charge. (A few 
central stations have entirely different rates for outlying dis- 
tricts. ) Salem, Mass., increases the minimum charge from 
50 cents to 75 cents for summer residences. Tne minimum 
charge of the Display Lighting schedule in Sacramento, Cal., 
varies with the season and is only about 57% in June of what 
it is in December. The General Lighting schedule of York, Pa.. 
charges $1 minimum per month in winter and 50 cents in 
summer. 
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erally not more than $1 per month, the minimum 
charge or guarantee of the second type, that ‘is, with 
the object of reserving a certain schedule for the 
arge consumers, is naturally rather high and we find 
figures as high as $3000 per year (Primary Service, 
indianapolis) or even $340 per month (Primary 
Large Lighting and Power, Chicago). 

So far in this discussion the minimum charge has 
always been understood as a guarantee on the part of 
the customer to pay a certain amount in dollars and 
cents every month or year. This is the most frequent 
case. Not infrequently, however, we find a stipulation 
in a rate schedule requiring the customer to pay for 
a certain minimum number of kilowatt-hours or for a 
certain minimum of demand in kilowatts, watts, horse- 
power, or whatever the unit for the demand may be. 





1° For instance, in Toledo, Ohio, public garages can get bat- 
tery-charging current at 5 cents per kw-hr. (net) with a mini- 
mum charge of $3 per month (this rate to be called Rate A 
hereinafter for short). but if they guarantee a minimum bill 
of $50 per month they get their current at 2 cents per kw-hr. 


(Rate B) 

A graphical and analytical investigation of what this 
means may prove instructive. We step off as abscissae (hori- 
zontally) the energy consumption in kilowatt-hours (Fig. 4) 
and as ordinates (vertically) the amount of the bill in dollars 
per month. Beginning with Rate B we find that at 2 cents 
per kw-hr. the customer is to pay $20 for 1000 kw-hr. (point 
bi), $40 for 2000 (point be). $60 for 3000, etc. The curve rep- 
resenting the bill as a function of the energy consumption will 
obviously be a straight line OB starting from the origin O. 


There is, however. a minimum of $50 for the bill.. This mini- 
mum is denoted by the horizontal line NN’. The portion of the 
inclined line OB which is situated below horizontal NN’ does 


not apply and NN’ applies instead. Rate B is thus represented 
by the heavy dash-and-dot duct from N over P to B. On the 
other hand, we have the optional rate A of 5 cents per kw-hr. 
with a $3 minimum. We get the straight line OA and here 
again a minimum charge applies. This is now $3 and is rep- 
resented by the horizontal line MM’. Rate A is represented by 
the heavy outlined duct from M over K to A. As the customer 
has the desire to get the lowest bill possible he will pick out 
that one of the two rates which shows the lower bill for his 
particular energy consumption; in other words, the rate rep- 
resented by the duct which is lower for that respective energy 
consumption. The bill of the customers who choose their 
schedule wisely is then given by the ordinates of the shaded 
area. Small customers will be better off on Rate A, large ones 
under Rate B. 

Where is the limit between those two sizes of customers, in 
other words, up to what energy consumption is it more advan- 
tageous for a customers to use Rate A? This limit is evidently 
given by the point L where the line duct (“curve”) of Rate A 
intersects that of Rate B. The intersection means that the bill 
is the same for the respective energy consumption, whether the 
customer is being charged under Rate A or Rate B. This inter- 
section is given by point L in Fig. 4 and the energy consumption 
belonging to that point will give the limiting value. We can 
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either find that value in kilowatt-hours by measuring it in the 
drawing with the kilowatt-hour scale or we can figure it in the 
following way: 

The ordinate of ZL is $50 because LZ lies on the minimum- 
charge line NN’. On the other hand. the unknown amount of 
energy multiplied by 5 cents per kw-hr. must give $50. It is 
easy to figure out that 1000 kw-hr. are necessary to make up 
a charge of $50 at the rate of 5 cents per kw-hr. All cus- 
tomers with less than 1000 kw-hr. energy consumption should 
choose Rate A, the others Rate B. 

The graph Fig. 4 also shows that all customers using Rate B 
between the points IL and P are charged the identical amount 
of $50. Point P can easily be found as corresponding to 
$50 5000 cents 

= = 2500 kw-hr. 
2 cents per kw-hr. 2 cents per kw-hr. 
all customers using between 1000 and 2500 kw-hr. per month 
and choosing the schedule which is of best advantage for them 
will have to pay uniformly $50 no matter how large their 
energy consumption was within these limits. 

We find further that the minimum charge of $3 (Rate A) 
affects the 5-cent-per-kw-hr. rate for such customers only as 
have a kilowatt-hour consumption of less than 300/5 — 60 kw-hr. 
per month (point K). 





Therefore, 
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This is not quite the same as guaranteeing a minimum 
bill (except in case of the simplest-rates), as will be 
shown later (Section 168), but the object is the same. 


E. Maximum Unit CHARGES. 


109, In some cases we find a clause in the rate 
schedules to the effect that where the average charge 
per kilowatt-hour figures out higher than a certain 
specified maximum the bill shall not be higher than 
what corresponds to that maximum average amount 
in cents per kilowatt-hour, regardless of what the 
schedule says elsewhere. This is in a certain measure 
the reverse of the minimum charge discussed in the 
preceding sections. Here, as well as with the mini- 
mum charges (see first footnote to Section 107) this 
restriction may apply either to the individual monthly 
bill or to the sum of the 12 monthly bills rendered 
during the year. For examples and further discus- 
sion of this principle of the maximum unit charge 
(which is not frequently applied) see Section 124, 
first and third footnotes. 


F. Prompt-PAYyMENT DiscouNtTs AND DELAYED- 


PAYMENT PENALTIES. 


110. A prompt-payment discount, to induce the 
customers towards early settlement of their bills can 
be found in about three of every four rate schedules 
of the more important central-station companies in 
this country. The time within which this discount is 
allowed is 10 days in the great majority of cases, and 
the percentage taken off is usually either 10% or 5%. 
Sometimes the discount is expressed in terms of cents 
per kilowatt-hour, generally 1 cent or 0.5 cent per 
kw-hr. In a few cases the discount is limited, for 
instance the discount is given only on the first 200 
kw-hr.1!_ In some cases the gross unit charge is an 
odd figure which becomes a round figure after the 
deduction of the discount.” 

Of course, most of the customers avail themselves 
of the prompt-payment discount and this makes the 
ate look higher on paper than what is actually being 
paid. If, for instance, we have a 10-cent-per-kw-hr. 
rate with a prompt-payment discount of I cent per 
kw-hr., the rate which almost everybody is actually 
paying will be 9 cents per kw-hr. and yet almost every- 
body will say: “We have a 1o-cent rate.” The 
company will get the blame for a higher rate than it 
actually charges. For this reason a few companies 
have reversed the statement by introducing a delayed- 
payment penalty. This would mean in the example 
quoted above: 9 cents per kw-hr. with a delayed pay- 
ment penalty of 1 cent per kw-hr. It amounts to the 
same, only it sounds better and the impression given 
is more correct.’* In one case’ an aditional stip- 
ulation is made that the minimum amount of the de- 
layed-payment penalty is 25 cents. The idea of this 
is evidently that as soon as a customer gets on the 
celinquent list he causes the company a certain amount 
ef clerical work and other expenses, no matter how 
large or how small the amount of his bill is: We see 
here again the principle of the minimum charge. 


11 Lighting and Power schedule, Indianapolis, Ind. 


12For instance, the cooking rate in Toledo. Ohio. is a 
straight-line meter rate of 5.56 cents per kw-hr. with 10% dis- 
count if the bill is paid within 10 days, thus making the net rate 
practically 5 cents per kw-hr. 

13 Delayed-payment penalties can be found in the rates of 
Philadelphia, Cincinnati, Washington, D. C., and a few other 
cities. In New Orleans, where two electric light companies are 
operating, one of the two charges a 7-cent rate with a 10-day 
delayed penalty of 1 cent for general lighting, whereas the 
other one charges an 8-cent rate with a 10-day prompt-pay- 
ment discount of 1 cent. . 


14 Topeka, Kans. 











II. The Various Types of Rates. 
A. INTRODUCTION. 


111. The various types of rates base the amount 
o1 the bill of a certain consumer on his energy con- 
sumption or on his maximum demand or on both. 

There are a very few exceptions to this rule, but 
under certain unconstrained assumptions we can 
bring even these under the above rule. 

In the first place we find some isolated cases of 
rates which make the amount payable dependent also 
on the amount which the customer has been willing 
tc guarantee in advance as a minimum payment per 
month.’ 

Evidently there will exist a certain guarantee for 
every customer which makes his bill smaller than any 
other guarantee would. If he guarantees less than 
that amount he will have to pay an unnecessarily high 
unit price and if he guarantees more his guarantee 
is higher than. what he actually consumes. It is 
clear that, provided the consumer chooses his guaran- 
tee wisely, he will find his bill dependent only on the 
energy consumption and the demand, in other words, 
under that assumption there will be only one amount 
of the bill possible for every conceivable combination 
of kilowatt-hours consumption and kilowatts demand. 

Another exception to the above rule, that the price 
charged to the customer under a certain schedule de- 
pends only on the amount of the kilowatts used and 
kilowatt-hours consumed by him, is the so-called time- 
differential rate which, however, though extensively 
in use in European countries, is hardly used in this 
country. Almost the only instance the author could find 
of this rate in this country is the “Time-Differential 
Service” rate in Detroit for auxiliary and emergency 
service for private plants. Ten cents per kw-hr. are 
charged for all energy consumed between 1:00 p. m. 
and 6:30 p. m. and 4 cents per kw-hr. at all other 
hours. This really is nothing but a combination with 
an off-peak schedule (cf. Section 104, footnote). If 
we consider the high-rate hours and the low-rate 
hours separately, we have again reduced the amount 
payable to the original elements of kilowatts and kilo- 
watt-hours in each one of the two daily periods. 

If, therefore, in this manner all rates can be as- 
sumed to be based upon the two elements of kilowatt- 
hour consumption and kilowatt’ demand only, we can 
distinguish the following three classes of rates: 

(1) Rates based on the energy consumption only. 

(2) Rates based on the maximum demand only. 

(3) Rates based on both energy consumption and 
maximum demand.’ 


B. Rates BASED ON THE ENERGY CONSUMPTION ONLY. 
1. The Straight Meter Rate. 

112. The straight meter rate is one of the sim- 

plest and one of the oldest systems of charging, but 

by no means one of the most satisfactory ones, at 





1An example is the Retail Lighting and Power schedule of 
Pittsburgh, which charges the following average prices per 
kw-hr.: 


Cents per If maximum And guar- 

kw-hr. demand is antee is 
10 1 $ 1.00 

9 1 2.00 

8 1 5.00 

6.5 1 10.00 
5.5 1 15.08 

5 1 20.00 
4.25 1 25.00 
3.75 2 26.00 
3.25 3 52.00 
2.75 5 79.00 
2.25 8 107.00 


Add $1.00 to guarantee for each additional kw. of demand. 
Another example is the Toledo Battery-Charging rate, 
which is quoted and discussed in footnote 10 of Section 108. 
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least not for general use. The customer’s bill is 
proportional to the number of kilowatt-hours used, 
as measured by a watt-hour meter.* Frequently the 
straight meter rate is combined with a minimum 
charge* or sometimes with a customer charge.’ The 
advantages of the straight meter rate are its simplicity 
and the readiness with which it is understood by the 
public. 

113. A variety of the straight meter rate is the 
prepayment-meter rate for very small customers. A 
prepayment meter is a watt-hour meter constructed 
ir combination with a vending machine (“penny-in- 
the-slot” machine). The customer inserts a coin of 
certain specified value, for instance a quarter, into the 
slot of the prepayment meter and then is furnished 
with current until he has consumed the amount of 
energy for which he has paid by that sum. After 
that time his circuit is automatically opened by the 
mechanism of the prepayment meter and his lights 
go out, usually after a warning of some kind has been 
given to him. 

Opinions on the merits of the prepayment meter, as 
on so many other rate questions, are divided. The 
idea of paying in small amounts in preference to paying 
comparatively larger sums at the end of the month 
certainly appeals to some classes of the poorer popula- 
tion and is based on sound psychology. Meter read- 
ings are unnecessary and bad debts are avoided. On 
the other hand, the meter is more expensive and 
cemplicated than an ordinary watt-hour meter and 
gives more occasion for complaints. The extinguish- 
ing of the lamps at inopportune times is a great annoy- 
arice, especially if there is no coin of the required de- 
nomination at hand.*® 

(To be continued.) 


ENGINEER TO BE SUGGESTED FOR INTER- 
STATE COMMERCE COMMISSION. 


The American Association of Engineers, through 
its president, Dr. F. H. Newell, University of Illinois, 
is petitioning President Wilson to select as his next 
appointee to membership in the Interstate Commerce 
Commission, some qualified representative of the en- 
gineering profession. It is pointed out that the com- 
mission, in its railway valuation work, is the employer 
of a large number of the most skilled engineers in the 
United States, and that it would be only a fitting recog- 
nition of the engineers to appoint one of their number 
to a position on the commission itself. 





2We might add to this for the sake of completeness a 
fourth class, that is, rates which are independent of either 
energy consumption and maximum demand. This class has, 
however, only academic and slight historic interest. Every 
customer of the class, for instance every residence customer, 
would have to pay under that rate the same amount, no matter 
how large his installation and the size of the lamps in his 
sockets and no matter how long he is burning them. The 
rate is reduced to the customer charge and all other costs, but 
the customer cost, are averaged into the customer charge, the 
assumption being that the difference in cost between residence 
customers is not very large and that we can simply charge 
the average cost for every customer plus a percentage of profit. 
Such rates. have been in use in a very few cases during the 
earliest days of central-station history. If the author's in- 
formation is correct, one instance was in Monticello, N. Y. 
This type of rate has been abandoned long ago. (See later 
Part V—‘“Accuracy of Rates”). 

*An example of a straight meter rate is the Residence 
Lighting rate of the Bronx Gas & Electric Co., of New York, 
— the customer is simply charged 12 cents per kilowatt- 
our. 

*For instance, in the General Lighting and Power schedule 
of Boston, which charges 8.5 cents for every kilowatt-hour con- 
sumed, but with a minimum charge of $9 per year, payable 
monthly. 

5 Battery-Charging schedule of. Springfield, Ohio, which 
makes a customer charge of $1.50 and an energy charge of 3 
cents per kw-hr. 

* About another rate especiaily adopted for the smallest 
customers, the limited flat demand rate, see Sections 128-130. 
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Tests to Determine Deterioration of 
Small Dry Cells with Age 


Explanation of Terms—Outline of Tést Methods—Results Obtained 
— Abstract of Paper Before American Electrochemical Society 


By A. J. HELFRECHT 


T IS well known that small dry cells undergo a 
steady depreciation in capacity from the time they 
are made, and a knowledge of the rate at which 

such depreciation takes place has become of great 
technical importance due the extensive use to which 
dry cells are being put, and because of the new and 
exacting demands which are being placed upon this 
type of cell in its application to wireless telegraphy 
and telephony. 

The term “shelf deterioration” is employed to 
designate the decrease in capacity which a dry cell 
undergoes when not in use. This factor has been 
touched upon in various papers presented to this 
society, and it is the purpose of this paper to present 
further data on this subject dealing specifically with 
the smaller sizes of cells. 

The actual determination of the capacity of a dry 
cell involves its discharge and, therefore, its destruc- 
tion ; hence, to determine the rate of deterioration over 
a period of time by this method, tests must be made 
upon a sufficiently large number of cells of identical 
construction to give the required information. To 
avoid the complication and expense involved by such 
method, there is need of a deterioration test which 
can be made on a single cell without its destruction 
by the testing method. But no such test has been 
evolved which gives more than a crude approximation. 
It is a common but a decidedly misleading practice of 
numerous battery makers to guarantee their product 
not to deteriorate more than a specified percentage 
over a given period of time as judged by the decrease 


“in voltage. The absurdity of this method is shown by 


the fact that the open circuit voltage of a cell has 
little relationship to its watt-hour capacity. A cell 
may decrease 50% in actual capacity, while its open 
circuit voltage may decrease not more than 10%. A 
more rational, but still unsatisfactory method which 
has had some use is to judge the deterioration of a 
cell by measuring its “flash” or its instantaneous short- 
circuit current at various intervals. It is known that 
as a cell deteriorates with age its internal resistance 
increases and consequently its flash decreases. 
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The main purpose of this paper is to present re- 
sults showing how closely this method of judging cell 
deterioration approaches the method involving the 
actual measurement of capacity through discharging 
the cells. 

Cells of four different sizes representing the range 
of the flash light cells on the market were employed in 
this test. Part of these were purchased on the open 
market of a standard well-known make, and to elim- 
inate the factor of uncertainty as to the time which 
elapsed from the date of manufacture to the date of 
purchase, many other cells of these same sizes were 
made up in our laboratories by trained workmen, using 
standard materials, such as are used in the regular 
marketed product, special care being taken to avoid 
variations in construction between the different cells. 

In the absence of uniform testing methods adopted 
by manufacturers, in the investigation covered by this 
paper the “flash” tests were made by short-circuiting 
each cell through a low-resistance Weston ammeter 
for as short a period as would indicate the steady 
maximum deflection of the needle. This test was re- 
peated periodically over a year’s time to indicate the 
deterioration. Since the initial flash differs greatly 
between individual cells of one make, the decrease of 
flash as time passes is expressed not in terms of de- 
crease in amperes but in percentage of the initial flash 
when the cells are first. put on test. This method 
places the readings as between different batteries on a 
more common basis. 

Capacity tests were made by a method described 
in detail in “Characteristics of Small Dry Cells,” by 
C. F. Burgess,* and designated here as the “4 ohm” 
test, in which each cell is connected to a 4-ohm coil 
and discharged 8 hours per day until the closed circuit 
voltage drops to 0.5 volt. 

The corresponding test recommended by the Bu- 
reau of Standards consists in the use of a 2.75-ohm 
coil and discharging to a similar end point of 0.5 volt. 

The “4 ohm” test used for the investigation set 
forth in this paper was adopted prior to the publica- 


*Trans. Am. Electrochem. Soc. (1916), 30, 257. 
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tion of the bulletin of the Bureau of Standards and to 
draw a comparison between these two tests a special 
lot of cells was made up and tested by the two 
methods. 
RESULTS. 
In comparing the “4 ohm” test for capacity with 
the “2.75 ohm” test and expressed in time of service 
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until the cells reached the 0.5 volts end point, the 
average of numerous measurements showed that the 
time of service on the latter test is 60% of that of the 
former with a range between 55% and 65%. In the 
accompanying curves, Fig. 1 shows the depreciation of 
the most largely used size of flashlight cell, such as is 
employed in tubular handlamps, 1% ins. diameter and 
214 ins. high. Graph A shows the percentage decrease 
in capacity during a period of one year as determined 
by the “4 ohm” test. There is no appreciable deprecia- 
tion in capacity during the first two months, and dur- 
ing the remaining 10 months the depreciation of about 
17% follows approximately a straight line. The cor- 
responding graph B, derived by the “flash” test indi- 
cates an almost linear depreciation from the beginning 
of the test. The notable deduction from this curve 
sheet, as well as from the others which follow, is that 
the depreciation indicated by the “flash” test is de- 
cidedly greater than that measured by the actual 
capacity. 

Curves Nos. 2, 3 and 4 represent in a Similar way 
tests on smaller sizes of cells and indicate clearly the 
variations in performance as the cells decrease in size. 

The curves as a whole show that the actual depre- 
ciation as measured by the capacity tests is less than 
the apparent depreciation determined by the flash tests 
and this departure becomes especially marked in the 
smallest size of cell. This difference is due to the 
fact that the “flash” test is influenced mainly by the 
internal resistance of the cell which slowly increases 
with age. Since this internal resistance is but small 
as compared with the resistance through which the 
cells deliver current when working normally or when 
placed on capacity test, the increased internal resist- 
ance does not necessarily influence to a large degree 
the ability of the cell to deliver current as measured 
in ampere hours. This must not be taken as an argu- 
ment against the use of the “flash” test to indicate 
depreciation since the great simplicity and convenience 
of this test amply justifies its use. Where it is used, 
however, it should be borne in mind that it indicates 
a more rapid fallint off in capacity than is actually the 
case, and the, injustice which may thereby be done to 
the cell is especially great in the smallest sizes. 

It is of interest to note that in Figs. 1, 2 and 2 the 
graphs A and B are divergent at their lower ends, while 
for the smallest size of cell (Fig.'4), the two lines 
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converge. ‘This is explainable by the fact that as the 
flash becomes zero the capacity must also approach 
zero, and in Figs. 1, 2 and 3 this convergence would 
be noted if the tests were carried further. 

Previous discussions held before this have shown 
that any test on a dry cell will show the condition of 
a dry cell only at the time it is tested, without indi- 
cating what the condition of-the cell will be at the 
same future date. While this is undoubtedly true, it 
is nevertheless true that shop and laboratory tests 
accompanying uniform methods of manufacture may 
furnish the means of foretelling with reasonable accu- 
racy the future performance of a dry cell. 

While the ‘“4-ohm” test as used in this report 
cannot he considered as a standard method in view of 
the recommendations of the Bureau of Standards for 
a “2.75-ohm” test, nevertheless the curves here pre- 
sented may be taken as representing fairly well the 
true relationship between the “flash” and the “capaci- 
ty” tests. This statement is based upon a “2.75-ohm” 
test being made on a number of cells of various sizes 
and ages as a check against the “4-ohm”’ test. 

It must also be borne in mind that either 2.75 ohms 
or 4 ohms per cell represents a much more rapid dis- 
charge than the small dry cells are frequently called 
upon to deliver in service. For example, in radio 
work, in which the cell shown in Fig. 3 is extensively 
employed, the actual current requirements are very 
low. A resistance of 333 ohms per cell has been 
adopted for testing batteries for such service. Ex- 
tensive investigation has been made by one labora- 
tory on batteries designed for this type of service, 
15 cells being assembled in a battery delivering an 
initial voltage of 22.5 volts. In testing these batteries 
an end point of 17 volts is taken through a resistance 
of 5000 ohms. The results derived from such tests 
give curves of the same general shape as shown in 
curve No. 3. It may be noted, however, that on very 
slow discharges, the decrease in capacity is shown to 
be less during the early part of the life of the cell 
than is shown where the more rapid discharge method 
is employed. 

While it is difficult to express numerically the de- 
preciation which might be expected from dry cells as 
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found on the market, nevertheless an approximation 
may be arrived at. From the data on which this paper 
is based, the follgwing table has been compiled to 
indicate the reasonable depreciation of the four im- 
portant sizes of small cells. 


Size of Cells. Depreciation per Month, % 
Inches. Centimeters. First 2 Mo. Last 10 Mo. 
2% by 1%, 5.7 by 3.27 0.0 2.1 
1 13/16 by % 4.6 by 22 0.25 4.0 
l%by % 48 by 1.6 2.0 5.5 
1 9/16 by 17/32 4.0 by 1.4 2.0 6.5 
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Street Lighting and Traffic Accidents 


Analysis of Year’s Traffic Accidents in Cleveland as to 
Time of Day and Season Shows Large Percentage Due to 
Lack of Light — Value of Good Street Lighting Shown 


By WARD HARRISON 


Illuminating Engineer, National Lamp Works of General Electric Co. 


ing that improper or inadequate lighting is 
at least a contributing cause of 24% of our 
industrial accidents. There are, however, no definite 
data available which show how many of the traffic 
accidents on city streets are due to this cause. The 
following survey of 3549 traffic accidents, shown on 


A N exhaustive survey has been published* show- 
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Fig. 1.—Graphic Study of Street Traffic Accidents in Cleveland 
as Compared to Hours of Daylight and Darkness in 
Summer and Winter. 


the records of the Police Department of the city of 
Cleveland, for a period of one year will therefore be 
of some interest. 

The purpose of this survey was to determine, if 
possible, how many of the 1059 accidents which oc- 
curred after dark would have been avoided had day- 
light or its equivalent been available. The simplest 
way of making such an estimate would be to compare 
the accidents which occur between, say, 5 and 9 p. m. 
in, mid-summer when daylight is available with the 
uumber for the corresponding hours in mid-winter 
when it is dark. The records actually show that there 
were 157 accidents between these hours in June and 
July, while for December and January the total was 
193, or about 22% more. 

There are, however, several other variables beside 
the question of daylight and darkness which one must 
take into consideration when comparing accidents in 
winter with those in summer. For example, there are 
as a rule very many less vehicles on the streets in 
mid-winter, hence less liability of accident; on the 
other hand, this factor is counterbalanced to some 
extent by the effect of slippery pavements. It is neces- 
sary therefore to separate out these other variables 
before we can decide upon just how many of the 193 
accidents on mid-winter evenings should be attributed 
to lack of light. Obviously, we can find the relative 
effect of all these other factors, except lighting, by 
comparing the number of accidents which occur dur- 

*“Tilumination and One Year’s Accidents,’”’ by R. E. Simpson, 


Travelers’ Insurance Co. Transactions, Illuminating Eng'ineer- 
ing Society, Vol. X, No. 9 (1915). 





ing the middle of the day in winter months with those 
ir. the summer months or, for that matter, those that 
ccecur in the middle of the night at both seasons of 
the year. On this point the records show for Decem- 
ber and January 12142% less accidents between 9 a. m. 
and 4 p. m. than occurred during the same hours for 
June and July, and they also show 812% less acci- 
dents for the winter months during the hours that 
were dark at both seasons, viz., from 10 p. m. to 
5 a.m. We are justified therefore in stating that, 
except for the question of light, there would really 
have been fewer accidents between 5 aid 9 p. m. in 
the winter months than for the corresponding sum- 
mer months. To be exact, instead of 193 accidents 
in the winter for every 157 accidents in the summer, 
we would have found 140 accidents in the winter had 
it not been for the lack of daylight. In other words, 
there were 53 accidents which can be attributed 
directly to lack of light. If we apply the same pro- 
portion, viz., the ratio between 53 and 193 to the total 
number of accidents occurring after dark in Cleveland 
during the whole year, we find that 292 of them are 
to be attributed to lack of light, and of these at least 
14 must be classed as fatal accidents. 

It of course seems out of the question today to 
provide street lighting which is as effective in pre- 
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venting accidents as daylight itself.’ It is nevertheless 
interesting to contrast the difference in accidents in 
the White Way district of the city with the number 
occurring in other portions. In this case, however, the 
total number of accidents involved is so small that the 
figures can only be taken as indicative. In the White 
Way district there were 20 accidents in summer be- 
tween 5 and.g p. m., and 21 in winter; whereas, the 
proportion for the city as a whole for these hours 
would indicate 25 accidents in the winter to every 
20 occurring in the summer. We are safe in saying, 
therefore, that the higher intensity lighting in the 
White Way district has a marked tendency to reduce 
accidents. 

The charts included, Figs. 1 and 2, 
graphically the information given above. 


summarize 





HYDROELECTRIC POWER DEVELOPMENT 
IN BRITISH EMPIRE. 


Further Report by British Water-Power Committee on 
Status and Plans for Development in Colonies, Etc. 


We give below a summary of the present position 
of itydroelectric power development work in different 
parts of ibe British Empire and some European coun- 
tries, as brought out in the second report issued by 
the Water Power Committee of the Conjoint Board 
of Scientific Societies. 

The British Government has appointed.a commit- 
tee to investigate the water-power resources of Great 
Britain and Ireland. In India two eminent engineers 
have been appointed by the Indian Government to 
investigate the more promising sites. In Ceylon the 
water-power question is being considered by a com- 
mittee appointed by the Ceylon Government. In 
British Guiana the discovery of large deposits of 
bauxite has suggested a possible and immediate use 
for the enormous water powers which the colony 
possesses. In Canada the government and community 
are fully awake to the necessity of such developments. 
In Australia a preliminary investigation ordered by 
the government of New South Wales has been com- 
menced, and in Tasmania developments are progress- 
ing-as fast as conditions permit. A great desire to 
promote hydroelectric schemes is manifesting itself 
in New Zealand, and the government is actively inter- 
esting itself in the investigation of promising schemes 
and in the East African Protectorate, government 
sanction has been obtained for the appointment of a 
special water engineer to organize a hydrometric sur- 
vey of the protectorate. 

The majority of the European states are showing 
intense interest in the matter, largely in consequence 
of the great demand for power for the manufacture 
of munitions, combined with the general world short- 
age of coal. In the countries at war, the normal de- 
velopment has been accelerated in a very large degree. 
Thus in France since the end of 1915, some 850,000 
hp. has been actually put into commission or is in 
process of active development, and by the end of 1921 
the country will have at least 1,600,000 hp. under con- 
trol, as compared with 750,000 hp. before the war. In 
Italy concessions totaling over 250,000 hp. are already 
under way, and it is estimated that schemes totaling 
2,000,000 hp. will be in operation in a few years. In 
Norway, Sweden and Switzerland large developments 
have been in train, while in Iceland a hydroelectric 
scheme contemplating the development of over 1,000,- 
ooo hp. from the River Fjorsaavasdraget is planned 
by an Icelandic company. In Spain various large 
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projects are under consideration, including one on the 
Douro which is estimated to be capable of giving some 
350,000 hp. In Bavaria a large project has been 
initiated to be financed in part by the state, in part by 
the various towns interested, and in part by existing 
stations ; the total cost of the scheme is about 78,000,- 
ooo marks. In Wurtemburg, Saxony, and Prussia 
the state is to participate in the development and ad- 
ministration of electricity works. In Austria some 
433 falls, with an aggregate average yield of 1,500,000 
kw., have been surveyed; of these 17 have been se- 
cured outright, while seven additional concessions are 
pending. The aggregate of these 24 schemes totals 
135,000 kw. Other large hydroelectric schemes have 
been planned and include an installation of some 
25,000 kw. on the Talebor river, and one of some 
120,000 kw. on the Wallsee. 

Some information is given briefly respecting the 
use of hydroelectric power for railway electrification 
in the United States and a good deal of attention is 
naturally devoted to developments in Canada. In 
France much of the line of the Compagnie du Midi in 
the region of the Pyrenees has already been electrified 
by the aid of water power, and in many countries the 
electrification of trunk lines is under consideration. 

In regard to British Guiana the principal available 
water powers lie on the Essiquibo river, with its 
tributary the Potaro, the Mazuruni river, and the 
Cuyuin river. On the Potaro river, the Kaieteur 
gorge has a total drop of over 1000 ft. The Kaieteur 
fall itself has a vertical drop of over 740 ft., the width 
of the head of the fall being about 400 ft. when the 
river is full. In times of exceptional drought, how- 
ever, the width shrinks to 50 or 60 ft. No actual 
measurements have as yet been made by the govern- 
ment of the colony, but it is evident that the potential 
water power of British Guiana is extremely large. 
Thus the Kaieteur alone at the fall and gorge, assum- 
ing a mean depth of ro ft. over the fall, offers possi- 
bilities of 2.5 million hp. The power developable in 
periods of drought, assuming a width of 60 ft. and a 
mean depth of 5 ft., would be about 125,000 hp. As 
very extensive deposits of bauxite have been proved 
in British Guiana, the country would appear to be 
exceptionally well situated for becoming an important 
producer of aluminum for the empire. 

Turning to Australia, it is shown that the chief 
electrical engineer of New South Wales estimates that 
300,000 hp. is continuously available from 18 schemes 
already investigated or partially investigated. The 
chief powers are on the Snowy river, 137,400 hp., the 
Clarence, 100,000 hp., and the Tumut, Shoalhaven and 
Nymboida, each about 10,000 hp. 

In Victoria the large scheme for utilizing the avail- 
able water powers between the Kiewa and Snowy 
rivers is still under consideration. It is estimated that 
the scheme will give more than 100,000 hp. at an esti- 
mated total outlay on a pre-war basis of $4,390,000. 

The Tasmanian Government hydroelectric depart- 
ment is continuing its policy of surveying, as oppor- 
tunity permits, the more promising sites. At present 
the principal purchasers of power from the hydro- 
electric department are the Hobart Corporation for 
tramways and general municipal requirements, the 
Electrolytic Zinc Co., and the Hydroelectric Power & 
Metallurgical Co., Ltd., which has installed works for 
the manufacture of calcium carbide. The present 
capacity of these works is 5000 tons per annum, but 
it is proposed to increase this. It is estimated that 
the electrolytic zinc plant may eventually absorb up to 
26,000 hp. There appears to be every prospect of a 
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ready demand for all the hydraulic power which can 
be developed by the department. 

In Papua, or British New Guinea, taking all the 
rivers of any size, with their tributaries, in the central, 
northeastern, Kumusi, and Mambare divisions, it is 
estimated that the available horsepower would be 
somewhere in the vicinity of 6,000,000; and if the 
huge river systems in the gulf, delta and western 
divisions were included, 10,000,000 hp. would be well 
under the mark. 

In addition, it is estimated that the occupied terri- 
tory of German New Guinea affords possibilities of 
between 7,000,000 and 10,000,000 hp. 

A great desire to promote hydroelectric schemes is 
manifesting itself in New Zealand. The success which 
has attended the hydroelectric works at Coleridge is 
apparently having considerable influence in favor of 
constructing other power schemes throughout the do- 
minion. A scheme for the development of three impor- 
tant sites in the North Island has been prepared. From 
these it is proposed to develop 130,000 hp., requiring 
a plant capacity, in the main power stations, of 160,000 
hp. The scheme is intended to render power available 
for every householder in the island and for any ifidus- 
try: also for main-line electrification, light railways 
and for coal and other mines. The sources mentioned 
are capable of supplying much more power than it is 
proposed to develop under the present scheme. Various 
new industries depending on the supply of electrical 
energy are either started or are proposed, and it seems 
clear that the government will be drawn into exten- 
sive hydroelectric development for the whole of the 
dominion. 

In Rhodesia a gauging of the Zambesi at a point 
five miles above the Victoria Falls shows that the 
volume of water was 11,750 cu. ft. per second. It is 
estimated that the available fall is 315 ft., which 
would correspond to an output of about 350,000 hp. 

In East Africa three projects, each of about 2000 
hp., are being negotiated within 50 miles of Nairobi, 
and numerous smaller projects are being developed. 
In 1918 government sanction was accorded to the ap- 
pointment of a special water engineer to organize and 
carry out, so far as funds may allow, a hydrographic 
survey of the protectorate. 





CONSERVATION ESSENTIAL IN CONSUMP- 
TION OF WOODEN POLES. 





Effective Preservative Treatment More Than Doubles 
Pole Life—Results in Conserving Supply and Reducing 
Maintenance Costs—Co-operative Treating Plant. 


A preservative treatment for cedar and other 
classes of wooden poles used in carrying telephone, 
telegraph and electric power lines is fully recognized 
as essential in the conservation of our forest re- 
sources and of special importance in reducing main- 
tenance charges in connection with such lines. The 
standing timber suitable for poles, existing in the 
northern, northwestern and southern states, is by no 
means limitless. In fact, it is estimated by competent 
authorities that the requirements for replacements 
and normal expansion will result in a practical ex- 
haustion of such resources within 60 years, unless 
effective methods of conservation are extensively 
applied. 

The erection of telephone and electric lines was 
very active in the central states and other sections 
10 to I5 years ago, and on many of those lines prac- 
tically very little consideration was given to any pre- 
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servative treatment of the poles. As a result, the 
present demands for replacements due to decay are 
very heavy. Those replacements amount to hundreds 
of thousands of poles annually. 

While the practice of treating the butts of poles is 
greatly increasing, it is estimated that at least 65 or 
70% of the poles being required are erected without 
preservative treatment. The number of poles pur- 
chased in the United States in 1915 reached over 
4,000,000, classified as follows: Western red cedar 
and northern white cedar, 2,314,980; southern white 
cedar, 89,244; chestnut, 651,643; cyprus, 67,644; pine, 
546,233. Data supplied by the Forest Service show 














Plant of Western Cedar Pole Preservers, Sand Point, Idaho, 
Showing Locomotive Crane in Service and Two Loads of 
Poles Receiving “‘B’’ Treatment. 


that 95% of all poles are destroyed by decay, 4% by 
insects, and 1% by mechanical abrasion. 

An estimate of the average life of poles of the 
several classes is as follows: 


Treated, 
Untreated, “B’’method, 

years. years. 
Western red and northern white cedar. 16 30 
BO EEE CR RE ARI ei 12 16 
EOE ER erie ety oe eee 6 15 
he es hati acs unk a Sekt alee hie eke 64% 20* 
Southern white cedar (juniper)...... 8 18 





*Pressure method. 


This estimate is regarded as conservative, especially 
with regard to poles of the western red and northern 
white cedars, for which a longer average life is 
claimed. 

The three standard methods of wood preservative 
treatment constitute the pressure process, in which the 
entire pole or log is treated; the open-tank method, 
usually adopted for treating the butts of poles; and 
the brush method, usually applied in the field and in 
the treatment of a comparatively small number of 
poles. These processes involve the use of both creo- 
sote and carbolineum as preservatives, and only the 
butt treatment is usually adopted for cedar poles re- 
quired in transmission lines. 

The three open-tank methods adopted by the West- 
ern Red Cedar Association are outlined in specifica- 
tions prepared by that organization, designated as 
“a “A A” and re es 

Treatment “A” requires a four-months’ period of 
seasoning and the removal of fibrous inner bark pre- 
paratory to treatment. The poles are then placed ver- 
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tically in an upright tank in which the butts are sub- 
merged in carbolineum, produced from pure coal tar, 
for a period of 15 minutes. The preservative is 
heated to a temperature of 215° F., at least once during 
every four hours’ treatment, and it is required that it 
shall not fall below 180° nor exceed 230°. 

Treatment “A” provides for the same preparation 
and methods of butt treatment as are required in 
“A,” but requires the use of creosote instead of car- 
bolineum. In this case, it is specified that the creosote 
shall be a coal-tar distillate and which must become 
completely liquid at 38° F. As in the use of car- 
bolineum, the creosote is required to be used at 
215° F. 

Treatment “B” provides for placing the poles with 
butts downward in an upright tank, as shown in the 
accompanying illustration, for immersion first for four 
hours in hot creosote and then for two hours in a bath 
of cold creosote. The creosote oil for hot treatment 
is specified to be heated to 212° F. and for the cold 
bath at not to exceed 112° F. This double treatment 
secures deep penetration—about 50 to 75% penetra- 
tion of the sapwood. In this treatment the hot oil 
expands the cells of the sapwood and the cold oil 
contracts them, causing an expansion and contraction 
of air in the cells which results in drawing the oil 
deeply into the wood. 

It is considered impossible in the treatment of 
cedar-pole butts to secure a penetration deeper than 
the sapwood, as the oil penetration is resisted by a 
fibrous growth between the sapwood and the heart- 
wood, and a penetration deeper than the sapwood is 
not necessary because decay at the ground line always 
starts at the outside and works inward. But the pen- 
etration of the sapwood must be to a depth sufficient 
to overcome volatilization of the preservative oil. . 

Many pole users have been content with the 
cheaper installations of untreated poles, with the 
resultant shorter life and the inevitable higher main- 
tenance costs of the line. 

Another wasteful practice has been to install poles 
of somewhat larger diameter than actual service re- 
quires, to allow for a certain amount of deterioration 
by decay before replacements become necessary. Thus, 
if a pole of 28-in. circumference is all that is required 
to support the line safely, a pole of 36-in. circumfer- 
ence is selected to allow for a 134-in. depth of decay, 
and still leave a pole of a size to sustain the load. The 
adoption of a pole of the smaller size and giving it an 
effective butt treatment, would be far more economical 
in the long run and much less wasteful of timber re- 
sources. That is, the longer life obtained by choosing 
a pole unnecessarily large could have been secured by 
selecting a pole of just sufficient size and giving it a 
preservative treatment. 

The height of butt treatment is determined by the 
length of poles and the height of the ground line. 
Thus, a 20-ft. pole, sunk to a depth of 3% ft., would 
require a 5-ft. height of treatment; a 30-ft. pole, set 
at a depth of 6 ft., would require a 7%-ft. height of 
treatment. 

The illustration given herewith shows the treat- 
ment plant of the Western Cedar Pole Preservers, at 
Sand Point, Idaho. The stockholders in this concern 
are the members of the Western Red Cedar Associa- 
tion, of Spokane, Wash., and its operations are con- 
fined to the treatment of poles for those members: In 
this plant equipment is provided for pole-butt treat- 
ment by the “A,” “AA” and “B” processes described 
above, of which the double treatment by hot and cold 
creosote is required in most cases. The plant has a 
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capacity for treating four carlodds of poles per day 
by the “B” method and is operating ‘at about that 
capacity. The equipment comprises two 20,000-gal. 
steel working tanks, circular in form, for hot and cold 
creosote, rectangular treatment tanks and a round 
sump tank of concrete, and a 50,000-gal. storage tank 
for creosote and the necessary steam-boiler plant. In 
the illustration a locomotive crane is shown in service 
handling the poles. 





RECENT IMPROVEMENTS IN AND FAC- 
TORS INFLUENCING INDUSTRIAL 
CONTROL EQUIPMENT. 


Abstract of Paper Presented Before Association of Iron 
and Steel Electrical Engineers. 


By H. D. JAMEs. 
Westinghouse Electric & Manufacturing Co. 


It is not probable that radical changes will be made 
in the general design of magnetic contactors, as experi- 
ence has shown that the clapper type of magnet is 
more reliable than the coil and plunger type, and it is 
desirable to have all of the essential parts removable 
from the front of the board. An effort is being made 
to reduce the number of parts and to use as few dif- 
ferent sizes as possible. 

A careful study of the design of magnetic contac- 
tors and other control apparatus, together with our 
accumulated experience, enables improvements to be 
made which reduce the wear and maintenance and de- 
crease the liability to freezing or failure of operation. 
A consideration of any contactor shows that the es- 
sentia! part of the device is the contact and arc ruptur- 
ing means. Whether the contact is closed by hand, 
by magnet, or by an air cylinder, the important part 
of the problem is the ability of the contactor to handle 
the current and to stand up under repeated operation. 
The rolling contact is the most reliable type now in 
use, but an analysis of various designs indicates a 
considerable variation in the performance of this 
contact. 

In the rolling contact the movable contact member 
is usually attached to the armature of the magnet and 
mounted on an auxiliary pivoted member which will 
be designated as the contact support. The pivot of this 
contact support approaches the stationary contact 
through the arc of a circle and the movable contact is 
tilted forward so that its tip comes in contact with 
the stationary contact tip.. A further movement of the 
magnet armature causes the movable contact to roll 
against the stationary contact until the heels or bottom 
parts of the contacts are in engagement. The relation 
between the pin, around which the contact support ro- 
tates, and the position of the contacts is an important 
part of the design. The action of the contacts against 
each other cannot be a true rolling action, as the con- 
tact support hinge pin rotates through a circle and 
therefore its center moves up and down, due to this 
rotating action. The least amount of roll is obtained 
when the moving contact center is located so that it 
moves at an equal distance on either side of the line 
drawn from the heel of the contact to the armature 
hinge pin. Even with the above arrangement of 
centers there is always sufficient sliding action to keep 
the contacts clean. Any excessive sliding action 


causes additional mechanical wear on the contacts and 
in this way reduces their life. 

An excessive sliding action is a disadvantage from 
If the surfaces of the contacts 


another point of view. 
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become rough, they have a tefidéncy to lock together 
and prevent the sliding action. While this locking to- 
gether is not absolutely positive, it has been found 
sufficient in cases where the sliding action is excessive 
to prevent the armature of the magnet from sealing. 
This can be readily understood by considering two 
gear wheels in mesh with each other and an effort to 
move one gear relative to the other at the same time 
that they are rotating. 

When a magnetic contactor is closed the contacts 
strike together with considerable force and there is a 
slight rebound. This is true of any two elastic bodies 
coming together; the motion is arrested and a slight 
rebound takes place. When the contact rebounds it 
draws a small arc which softens the surface of the 
contacts at the point where they touched. If these 
contacts are permitted to come together at the same 
point after the rebound, there will be a decided ten- 
dency to weld or freeze, due to the softened metal 
parts coming into contact. This re-establishment of 
contact at the same point is prevented by the .closing 
movement of the magnet armature. During the period 
of rebound, the armature has travelled closer to the 
magnet core and the center carrying the contact sup- 
port is in a new position, so that contact is re-estab- 
lished at another place. 

The closer the contact support hinge is to the heel 
of the contact, the quicker the rolling action, and there- 
fore the less liability to freeze. With a long slow roll, 
the opportunity to weld or freeze seems to be very 
materially increased. It is possible to obtain a weld- 
ing of these contacts by energizing the closing magnet 
and then immediately de-energizing the magnet in 
such a way that the contacts will just touch and then 
crop away. With a slow-acting magnet and a long 
roll contact, it is easier to obtain this condition than 
where the center of contact support is close to the 
contact. This condition is the only one under which 
a well-designed contact will weld: on normal overload 
current. 

The closer the center of contact support is to the 
contact, the greater the lever action exerted by the 
closing means and therefore the greater ease with 
which a welded contact may be broken apart. This is 
of particular value in connection with manually 
actuated contactors, as these are more likely to be 
welded, due to improper operation. If the contact is 
closed by a cam, the operator can exert a very power- 
ful force to break open any ordinary weld. 


IMPORTANCE OF MAGNETIC BLowouT. 


The life of the contacts and arc box depends upon 
the efficiency of the magnetic blowout. The function 
of this blowout will be better understood by a brief 
description of the action which takes place in the arc 
box. The arc may be considered as consisting of a 
stream of positively and negatively charged gaseous 
particles or ions that travel rapidly from one contact 
to the other under the influence of the electrostatic 
field, which is established between the contacts by the 
ine voltage. This stream of rapidly moving ions con- 
stitutes the arc current between the contacts; since it 
is a flexible conductor it can easily be stretched out 
lengthwise or readily deflected. If a transverse mag- 
netic field is applied to this conductor, the reaction be- 
tween the conductor and the field will be similar to 
the action which takes place in a motor where a con- 
ductor carrying current is placed in a magnetic field. 
The conductor moves in the same direction as it would 
in a motor. This movement increases its length, 
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which cools the arc gases and increases the resistance 
to the flow of current. The increased length makes it 
more and more difficult for the voltage across the arc 
to maintain the flow or ions, until the arc becomes 
unstable and is finally ruptured. The length of the 
arc depends upon the amount of current flowing when 
the arc is established, upon the voltage between the 
ccntacts and upon the stored energy in the circuit. The 
length of this arc may readily be influenced by the de- 
sign of the arc box and blow-out field. 

In addition to the ions, which makes up the flexible 
conductor, some stray ions accumulate in the arc box. 
If the distance between the contacts is small, the volt- 
age between the contacts may cause these stray ions 
to reestablish the arc by forming a new flexible con- 
ductor. Oscillograph records show that the arc is 
sometimes re-established two or three times before it 
is finally interrupted. The re-establishment of the 
are depends upon the design of the arc box and the 
separation of the contacts. The higher the voltage, 
the greater the separation required. If two contac- 
tors are used in series, there is much less liability 
of the arc re-establishing itself. The two breaks in 
scries also assist in rupturing the arc, as they require 
the maintenance in series of two flexible conductors 
made up of ions, they also distribute the heating 
effect between two or more arc boxes so that it is 
much easier to cool the arc. 

To rupture an arc, it is necessary (1) To lengthen 
this arc, so as to increase the resistance, and therefore 
decrease current, and at the same time, to cool the 
arc. (2) The contacts should be separated far enough 
tc prevent a re-establishment of the arc or two or 
more breaks should be used in series for this same 
purpose. 

The cooling of the arc vapor and lengthening of the 
arc path is usually accomplished with a magnetic 
blow-out. This lengthening and cooling may be ma- 
tcrially assisted by interposing barriers or arc split- 
ters in the path of the arc. In this manner, 
the ions, which maintain this.arc stream, are not 
only cooled and discharged by contact with the sides 
of the arc box and the surrounding air, but are also 
cooled by coming in contact with these arc splitters. 
The length of the arc is also materially increased while 
it is still under the influence of the blowout field, by 
stretching it across these arc splitters. The projec- 
tion or throw of the arc beyond the edge of the 
arc box is therefore decreased and much more energy 
can be broken in the same size of arc box. If the 
arc extends a considerable distance beyond the edge 
of the arc shield, it ceases to be under the influence 
of the magnetic field and may continue to hang on 
for an appreciable length of time. The burning on 
the contacts and arc box for any given current de- 
pends directly upon the length of time the arc is 
maintained. The further the arc must travel in order 
to be ruptured, the greater the time for burning. By 
using these arc splitters, the arc is extinguished more 
quickly and therefore the amount of burning is de- 
creased. 

The material of which the arc shield is made 
bears an important relation to the durdtion of the arc. 
A good many asbestos compounds, now in the market, 
contain a binder, which is fused by the arc and forms 
a conducting skin on the side of the arc box. It is 
therefore very desirable to construct arc boxes of 
material which does not form a conducting skin. The 
more refractory the material, the greater the life of 
the arc: box. 
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Editorial Comment 
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Street Lighting and Accidents 
Oe iets lighting has long been recognized as hav- 


ing three main functions. It helps one who has 
to venture out on the streets after dark to find 
bis way and locate his destination, to go without 
molestation by those maliciously inclined, and to avoid 
With the steady 
growth of automobile traffic in recent years there has 


collisions, falls and other accidents. 


been a tendency to increase of street traffic accidents, 
The far from satisfactory 
condition of the average automobile headlight has 


both by day and night. 


contributed to the latter increase, but it is generally 
realized that improved street lighting would materially 
decrease the number of traffic accidents at night. To 
focus attention upon the subject it was desirable to 
have definite data available on the effect of darkness 
upon street accidents and to what extent these might 
be reduced by modern street lighting. 

Data on this matter have now been gathered as the 
result of an analysis of street traffic accidents in 
Cleveland, made by Mr. Ward Harrison of that city 
and reported in an article in this issue. He shows 
conclusively that there is a big increase in accidents 
during corresponding hours of summer and winter 
when daylight and darkness prevailed. In the well 
lighted part of the city this difference was very small, 
thus showing the accident-prevention value of mod- 
ern street lighting. It would be desirable to confirm 
these findings by definite figures extended over a num- 
zer of years, if possible, and including other cities. 

While no one has seriously questioned the safety 
value of street lighting, data like these are of great in- 
trinsic value when it comes to advocating proposed 
lighting betterments before city councils and other 
municipal authorities. Just as with industrial light- 
ing, if one can show concrete benefits in lives saved 
or accident damages avoided, the arguments make 
much more impression than abstract statements and 


generalities. 





Some Considerations in the Electrifica- 


tion of Coal Mines 
| ’ YITH the agitation for higher rates of remu- 

neration and shorter working hours—the bitu- 

minous coal miners are demanding a 60% in- 
crease in wages and a 5-day week of 6 hours each— 
to which must be added the fact that a very large 
number of foreign-born miners are going back to their 
native countries, coal-mine operators face today the 
yery serious problem of combating increasing costs 


on the one hand and curtailed production on the other. 
There is but one solution to this problem, and that is 


to utilize to the full mechanical methods of mining 
and apply them most efficiently. 

This means, of course, in nine cases out of ten, 
electrification. And electrification, efficiently carried 
cut for most economical investment, the greatest re- 
liability and minimum operating charges, means the 
purchase of central-station power, the employment of 
electricity as the working agent in almost every phase 
of getting the coal from the ground to the railroad 
car, and scientific secondary or underground distribu- 
tion throughout the mine so that line losses and local 
trouble are minimized and shutdowns localized. 

In going over to central-station service, installa- 
tion costs must be kept to a minimum because there 
is sometimes small margin between central station and 
isolated plant costs, not capitalizing the other advan- 
tages of purchased service. However, the high value 
of coal, the value at which it might be marketed if not 
burned for power purposes, is making the margin 
wider and wider. In other instances, the lower the 
cost of supplying service, the greater the profit in the 
utility. In all cases, therefore, it is to the advantage 
of someone, frequently of everyone, that the cost of 
delivering “service” be a minimum. Elsewhere in this 
issue appears an article by Mr. H. W. Young on the 
“Outdoor Substations in Connection with Coal-Mining 
Installations,” a solution to keeping the cost of- deliv- 
ery service down. There is little to be said further 
in this connection, for most of us know what Mr. 
Young has done toward making the outdoor sub- 
station what it is today. These columns have advo- 
cated the outdoor substation for so long and for so 
many applications that our readers must have learned 
our doctrine of “do not house what does not need 
housing.” 

An outdoor substation, per se, may with a little 
modification of detail but retaining the same salient 
features be used with equal success and effectiveness 
indoors—throughout the mine. In both instances re- 
liability, economy of cost and flexibility are the pre- 
dominating conditions to be met, to which portability 
must be added for the movable type. The place where 
service should be delivered is at the mine head. The 
place for the substation in the mine, or substations, as 
the case may be, is at the center of gravity of the load. 
As the center of gravity of the load changes the loca- 
tion of the portable or movable substation should 
change also, speaking generally. By so doing, the in- 
vestment in conductors is kept down, energy losses 
are reduced and voltage regulation is maintained so 
that equipment and men are not handicapped. Only 
those that have worked in electrified coal mines appre- 
ciate the manner in which low pressure and poor 
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voltage regulation are answerable for burnt-out mo- 
tors, flashovers of direct-current apparatus and lost 
time in general. 

The electrification of coal mines during the next 
ten years is prone to play an important part in com- 
bating the high cost and scarcity of labor and the de- 
mand for less work and more pay. Coal-mine elec- 
trification, unlike many other forms of electrification, 
calls for frequent adjustments to take care of changed 
locations of active workings, increase in depth of shaft 
and similar causes. The substation at the mine head 
may be expected to remain quite permanent except 
insofar as increased capacity and extensions may be 
required from time to time to care for the increased 
energy consumption taken by the mine. The initial 
choice of a flexible type of outdoor substation is there- 
fore a fact to be borne in mind. 

So, too, the distributing network in the mine will 
require periodic modification to meet new needs, and 
tc this extent the portable substation is a factor in 
economical operation, in keeping. down the kilowatt- 
hours per ton of coal mined, the investment in con- 
ductors and energy loss chargeable to distribution and 
voltage regulation. 

Coal will play a vital part in our national life for 
many a day—perhaps forever, so far as we know now. 
Electrification of the coal mines is not only a matter 
of lowering the costs of mining and therefore in 
affecting the cost of coal to the consumer and to in- 
dustry. Electrification means that coal can be better 
conserved, since coal can be mined less wastefully 
and less need be left behind in abandoned workings. 





Records for Electrical Departments 


T IS obvious that the value of records depends on 
| how much use is made of them and what results 

they bring. There are, no doubt, as many errors of 
omission as commission in this respect in factories, 
industrial plants, repair shops and the like. Neglecting 
tu keep adequate records is as bad policy as to become 
involved in complicated record systems which may 
take more time to maintain than does actual produc- 
tion itself. Where to start and where to leave off is a 
matter of experience, observation and precaution. 

Good practice in keeping records for electric repair 
shops and for industrial plants and other institutions 
having an electrical repair and maintenance depart- 
ment is indicated in an article by Mr. R. B. Gerhardt 
in this issue. While Mr. Gerhardt’s suggestions are 
confined to the electrical departments of steel mills, it 
can be assumed that the points brought out regarding 
records of costs, production, inspection and tests will 
be well taken by any one in charge of an electrical 
department or repair shop. 

The activities of such establishments being so 
varied, there can never be a great degree of standard- 
ization in the keeping of records. “Moderation in all 
things” seems to apply to records, and should be the 
tule to follow. 
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British Water-Power Utilization Pro- 


gressing While American Waits 
NE of the many matters which the British prime 
O minister is pledged to bring before Parliament 
when the legislators resume their .sittings late 
in October is hydroelectric power development. Early 
in the year we particularized certain proposals which 
were advanced by the Water Power Resources Com- 
mittee relating to nine potential schemes for Scotland 
which, if carried out, would upon the then average 
practice of coal-fired stations represent the equivalent 
of 1,850,000 tons of coal per annum. At that time it 
was urged that if some of the aforesaid schemes were 
to be quickly taken in hand so as to give useful em- 
ployment to labor in 1919, speedy legislative action 
ought to be proceeded with giving the Board of Trade 
power to acquire the necessary rights and instruct 
engineers to complete their surveys, prepare plans and 
estimates. Doubtless it was owing to the heavy de- 
mands upon Parliament that the matter was delayed. 
The committee wanted the legislative part of the busi- 
ness to be put through quickly so that actual con- 
struction work could be begun in the summer now 
already past. If the bill now promised for the late 
months of the year is approved, that may happen next 
year instead of this, but the schemes or part of them, 
‘are now definitely accepted as part of the government 
intentions respecting the industrial development of 
the United Kingdom and, failing accidents, the way 
appears clear for something practical to proceed. 

Interest in the matter is not limited to the United 
Kingdom for a second section has now been issued of 
the report of the Water Power Committee of the 
Conjoint Board of Scientific Societies on hydroelectric 
proposals and achievements throughout the whole 
British Empire. We publish some extracts from this 
important document elsewhere in this issue. It enters 
in detail into the greatness of the work and the oppor- 
tunities and again lays emphasis on the need which 
has been recognized by careful British electrical ob- 
servers for some time past of providing more ade- 
quate training facilities in British universities and 
technical institutes for young engineers wishing to 
take up this branch of the profession. 

In the days of cheap coal hydroelectric work was 
not extensive in the United Kingdom. The colliery 
workers’ wage and other demands, also coal trans- 
portation and other costs, have, by doubling the cost 
of the former commodity, altered the situation in 
favor of water power. This fact, coupled with the 
awakening of all parts of the British colonies to the 
folly of permitting prodigious waste of running water, 
has placed hydroelectric questions in the forefront of 
the engineering reconstruction problems of the entire 
empire, and indeed of practically the whole world. 
While our British cousins are actively planning, and 
actualiy carrying out water-power development, we 
are in the meantime still waiting on Congress to take 
some definite action on the matter. 
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Current Events 





WHT HTH OUT 


Electrical Christmas Campaign — Inductive Interference 
Survey—S. E. D. Activities— Northwest Association Meets 


PRELIMINARY PLANS ANNOUNCED FOR 
“ALL-ELECTRICAL CHRISTMAS.” 


Society for Electrical Development Makes Survey of 
Electrical Trade Conditions and Prepares Plans 
for Holiday Selling. 


Announcement has just been made that the So- 
ciety for Electrical Development is completing plans 
to make this an “All-Electrical Christmas.” In line 
with the plans carried out in 1915 for “Electrical 
Prosperity Week” and in 1916 for “America’s Flec- 
trical Week,” representatives of the society have com- 
pleted a survey covering 16 states and the province 
of Ontario, Canada, during which electrical condi- 
tions in every branch of the industry were studied at 
close range. 

In most. cities the contractors, dealers, jobbers and 
manufacturers reported the greatest volume in their 
history. Manufacturers and distributors of electrical 
specialties are far behind on orders and dealers in 
these devices are finding ready sale. As one retailer 
expressed it: “For the first time in the history of 
electrical appliance selling in this city people are com- 
ing into the store to buy large and expensive special- 
ties, which heretofore we had to go out and sell with 
the hardest kind of selling.” 

Based upon this information, the society has pre- 
pared complete and comprehensive sales and adver- 
tising material for holiday selling. This material will 
comprise posters, colored leaflets, envelope enclosures, 
cards for counters, cars and windows, form letters 
and various other advertising matter. It is planned 
to distribute this co-operative help to the trade at 
large, as in former campaigns. The society will sup- 
ply details of the campaign and material upon request. 
Its headquarters are located at 29 West Thirty-ninth 
street, New York City. 


RAILWAY AND UTILITY COMMISSIONERS 
TO CONVENE. 


Meeting at Indianapolis Oct. 4 Will Be Concerned with 
Discussion of Transportation and Utility 
Problems of Readjustment. 


The National Association of Railway and Utilities 
Commissioners will meet in Indianapolis, Ind., Oct. 
14. John W. McCardle of the Indiana Public Service 
Commission will deliver the address of welcome. 
Governor Goodrich of Indiana, Mayor Jewett of In- 
dianapolis, Clyde B. Aitchison, chairman of the Inter- 
state Commerce Commission, and Max Thelan, di- 
rector of service for the federal administration, will 
be among the leading speakers. Three hundred com- 
missioners are expected to attend. 

All sessions will be held in the Claypool Hotel 
and will continue five days. The meeting will largely- 
be devoted to a consideration of reports of special and 
standing committees, which will cover all phases of 





railroad and utility regulation. Among the important 
subjects are public ownership and operation, safety 
of operation, service of railroads, service of utility 
companies, railroad rates, utility rates, demurrage, 
express companies, grade crossings, statistics and ac- 
counts, capitalization and state and federal legislation. 
It is expected that the various plans for the return of 
the railroads to private ownership, as well as the 
Plumb plan for nationalization of the systems, will 
be discussed. 

The officers of the association are: President, 
Charles E. Elmquist, Minnesota; first vice-president, 
Charles M. Condler, Georgia; second vice-president, 
Joseph B. Eastman, Massachusetts; secretary, James 
B Walker, New York; assistant secretary, L. S. 
Boyd, Washington, D. C. The association comprises 
all of the railroad and public utility commissions in 
the United States, as well as those in Hawaii and the 
Philippine Islands. There are now 53 different com- 
missions belonging to the association, representing 
every state in the Union with the exception of Dela- 
ware, which is the only state having no regulatory 
commission. 





ELECTRICAL EXPORTS FOR JULY FAR 
BELOW RECORD. 


Serious Slump From the Record Figures of June, but 
Substantial Increase Over July of Last Year. 


Figures for the July electrical exports just made 
public through the monthly summary of the foreign 
commerce of the United States issued by the Bureau 
of Foreign and Domestic Commerce, Washington, D. 
C., show a very decided drop from the phenomenal 
total of last June, when.there was reported an aggre- 
gate of $10,990,717. However, as compared with 
July of 1918 there was an increase of over 11%. 

The detailed figures for last July and those for the 
corresponding month of last vear are given in the 
following table: 








uly, —. 
Articles. 1919. 1918. 
ED checinnaud Adie dda bia wes alles tional $ 379,021 $ 240,640 
CO: eala bc hald (Ridaines agtdians chentnwts davis 70,991 100,098 
Te GE OTe 0.6. 6.65.6,0 0.8 0 bec 60s bene 475,271 283,407 
EL, nhdhd ent ks athiedinwadtbe dinash oiadbasdtoa 142,103 105.823 
Heating and cooking apparatus............. 156,745 64,822 
Insulated wire and cables.................... 659,893 477,448 
Interior wiring! supplies, including fixtures. . 160,099 135,221 
Lamps— 
BB. 2 wtih c BES TEC NN de 6ntoe 246d ov the eben 835 521 
CII: 6.6. 6-0.3 wed Ee ois 6.0 eck bedbbaeees 4,076 6,775 
OP a TE ae 240,719 309,919 
Magnetos, spark plugs, etc...............000. 203,809 151,821 
Meters and measuring instruments......... 125,589 236,012 
DO OO Ee re 546,794 943,006 
Rheostats and controllers..............se+6- 26,854 18.730 
Switches and accessorieS.........cessccseees 403,748 186,086 
Telegraph apparatus, including wireless.... 44,892 30,710 
TEED nv Satie cecnce dette bSscneescanees 274,387 296,970 
SONODD. | 5 i656 + 650 556s 6% 2 4 cadets wewes 285,496 287,459 
BE 6 bk66 ids veda nkse bededdewtaied aes 1,794,783 1,518,470 
. RR Tey re ee ee $5,996,105 $5,393,949 


These figures do not include electric locomotives, 
which are separately listed in the government reports. 
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INDUCTIVE INTERFERENCE COMMITTEE 
MEETS IN CHICAGO 
commeliition 
Data to Be Collected by National Electric Light Asso- 
ciation Sub-committees. 


The first meeting of the newly formed Inductive 
Interference Committee of the National Electric Light 
Association was held in Chicago on Sept. 22 and 23. 
It is the purpose of the committee to study the induc- 
tive interference situation and its relation to practices 
of the power industry. 

The discussions, with the deep interest which they 
evidenced, brought out clearly the increasing serious- 
ness of this situation, due primarily to the rapid multi- 
plying of the circuits of all parties concerned, to the 
ever-increasing susceptibility of telephone circuits 
attendant upon new advances in the telephone art, and 
tc the lack of understanding of generally satisfactory 
methods of controlling the disturbing effects. 

Plans were developed for organizing and inaugur- 
ating the committee’s work in pursuance of which 
two sub-committees were appointed, one for the pur- 
pose of collecting general data pertinent to the sub- 
ject and the other for studying the problems being 
encountered. 

The efforts of the former sub-committee, of which 
S. G. Rhodes is chairman, will include the gathering 
and analyzing of all available data of actual cases of 
inductive interference, with descriptions in detail of 
the causes, nature and extent of disturbance, measures 
of relief applied, allocation of expense involved and 
other conditions. 
troubles of this character can lend effective support 
to the committee by contributing its information, 
mailed to W. C. Anderson, technical secretary, Na- 
tional Electric Light Association, 29 West 39th 
street, New York City. 

The latter sub-committee, of which H. B. Gear is 
chairman, will work toward building up a centralized 
agency for assisting power and lighting companies 
tc arrive at sound and proper solutions of their induc- 
tive interference problems, and for effecting a closer 
co-operation in matters of this nature. 

The chairman of the Inductive Interference Com- 
mittee is A. E. Silver, Electric Bond & Share Co., 
71 Broadway, New York City. 





ELECTRICAL MEN GIVE LUNCHEON TO 
EDWARD N. HURLEY. 





Testimonial of Appreciation Presented by the Society for 
Electrical Development. 


At a luncheon given on Sept. 19 at the Engineers’ 
Club of New York in his honor by prominent men of 
the electrical fraternity, representing the Society for 
Flectrical Development, Edward N. Hurley was pre- 
sented an engrossed parchment testimonjal express- 
ing appreciation of his work while head of the United 
States Shipping Board. 

The presentation was made by J. M. Wakeman, 
general manager of the society, who said, in part: 

“When the United States entered the war it was 
already well recognized that ships were the all impor- 
tant weapon needed to keep the world safe from the 
hordes of barbarians who threatened it. Among the 
miost notable achievements of this great country was 
the rapid construction of those vitally important ships. 

“Representing the officers, directors and members 
of the Society for Electrical Development, I take the 
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greatest pleasure in presenting you with this engrossed 
copy of the resolution passed by the directors and 
bearing their signatures, testifying their appreciation 
of the valuable and truly wonderful services you, as 
chairman of the United States Shipping Board and 
chief executive of the Emergency Fleet Corporation, 
rendered not only to this country, but to the entire 
world. Your work, Mr. Hurley, will be given a promi- 
nent place in history and we rejoice in the feeling 
that you are one of the oldest members and staunch- 
est friends of the Society for Electrical Development. 
We feel honored that we are permitted to thus record 
our appreciation of your great achievements.” 

In acknowledging the presentation, Mr. Hurley said 
among other things: “I resigned my job with the 
Shipping Board to get back to the electrical business 
and I have spent some six weeks investigating what 
has been going on since I left it to take up govern- 
mental work. I am astounded at what has been done. 
In Washington, during the war, I was present when 
the question of doing something for the street rail- 
ways of this country came up. I was asked to aid in 
the problem of bringing about some sort of an adjust- 
ment. Because I have always been interested in the 
success of the electrical industry, I complied. 

“No industry has tried to help people more than 
the electrical, and that includes the street railways of 
this country, and no other industry can be of so much 
benefit to the people of this country. We are before 
the people more than any other industry and the 
country cannot afford to ignore the situation existing 
in the street railways, when they have difficulty in 
paying their fixed charges. They and everybody con- 
nected with the industry are doing one thing—trying 
to give service. And it is discouraging to feel that 
the public doesn’t understand. They must be brought 
to understand, and that is one function of the Society 
for Electrical Development. It is to make people un- 
derstand, to aid in helping all men of the electrical 
industry to get together, to hold hands and to stay 
together. Gentlemen, we must all hold hands, with 
each other and with the public, or I am frank to say 
some very important industries will be crucified. 

“T think the whole electrical industry can well take 
to heart this message: Hold up your head and BE 
OF SERVICE. That is the thing the electrical indus- 
try exists for—to BE OF SERVICE.” 

The parchment is signed by the following directors 
ot the Society for Electrical Development : 

Henry L. Doherty, president, Cities Service Co. 

James H. McGraw, president, McGraw-Hill Co. 

Joseph E. Montague, vice-president, Niagara Elec- 
tric Service Corp. 

E. W. Rockafellow, Western Electric Co. 

Fred B. Adam, president, Frank Adam Electric Co. 

James R. Strong, president, Tucker Electric Con- 
struction Co. 

L. P. Sawyer, National Lamp Works of General 
Electric Co. 

Fred Bissell, president, F. Bissell Co. 

Walter D. Steele, vice-president, Benjamin Elec- 
tric Manufacturing Co. 

Earnest McCleary, president, McCleary-Harmon 
Co. 
Charles W. Price, chairman of board, ELectricar 
REVIEW. 

J. Smieton, Jr., secretary and treasurer, Society 
For Electrical Development. 

M. Wakeman, general manager, Society for 
Electrical Development. 
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CANADIAN GENERAL ELECTRIC JOINS 
SOCIETY FOR ELECTRICAL 
DEVELOPMENT. 


Company Receiving Suggestions for Large Display Rooms 
and Greater Co-operation with Contractor-Dealers— 
Other Canadian Firms Joining. 


The Canadian General Electric Co., with head- 
quarters in Toronto, Ont., has become a member of 
the Society for Electrical Development, as have sev- 
eral other Toronto electrical firms, chiefly contractors 
and dealers. It is planned to extend the work of the 
society throughout the Dominion of Canada on an 
increased scale. The Honorable Frederic Nicholls, 
who for over 30 years has been prominent in Canadian 
electrical industrial activities, is president and generat 
manager of the Canadian General Electric Co. A. S. 
Edgar, supply sales manager, together with Mr. Hor- 
ton and Mr. Mallett, from the main office, have been 
spending considerable time in the New York offices 
of the society planning the co-operative work. 

The Canadian General Electric Co. is building a 
new structure to house what will be the finest and 
most complete electrical showrooms in Canada. Many 
unique features will be incorporated in this depart- 
ment, which will be operated largely for the con- 
venience of the contractors and dealers of Toronto 
and the surrounding cities. There will be rest rooms, 
consultation rooms, with stenographers in attendance, 
rooms for demonstrations of electrical appliances and 
specialties and provision made for carrying on a vast 
educational work within the trade. 





CALL FOR ANNUAL CONVENTION OF 
JOVIAN ORDER ISSUED. 


Meeting to Be Held in Chicago on Nov. 5 and 6 to Decide 
on Reconstruction or Disbanding of the Order. 


The seventeenth annual convention of the Jovian 
Order will be held in Chicago, Nov. 5 and 6, at the 
Hotel Sherman, following a meeting of Jupiter’s 
cabinet called for Nov. 4. The Jovian Order, like 
other similar bodies, because of retrenchment made 
necessary during the World War and changed condi- 
tions within the electrical industry, suffered during 
the past several years a material decrease in member- 
ship and income. 

This impairment of finances and man power has 
reached a point so serious that some exceedingly re- 
sultful measures of reconstruction must be placed in 
effect or the order abandoned. This condition was 
defined in a resolution adopted by Jupiter’s cabinet at 
a meeting held by that body on June 6, to the effect 
that this annual convention be petitioned by the cab- 
inet to either disband the order or provide assured 
sources of revenue sufficient to cover a definite budget 
that will permit the order to realize the great poten- 
tial good that rests within it. 

The Jovian Order has been in existence 20 years. 
The fundamental principles upon which it was 
founded and for which it asked the support of the 
electrical industry were sound at the time of its incep- 
tion, they are sound today, and will remain sound. 
The order has accomplished much within the in- 
dustry. 

It is believed by a considerable number of officers 
and members that the Jovian Order is far from a 
stzte of hopelessness ; that it can be saved ; that it can 
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be guided and rejuvenated to high estate, to become 
an instrumentality of tremendous usefulness to our 
great industry, and to eagh of the mites and mighty 
that make that industry. Hence all interested in the 
revival of the organization and who treasure pleasant 
memories of its days of power and good are urged to 
attend the convention next month. 





MEMBERSHIP CAMPAIGN OF WESTERN 
SOCIETY OF ENGINEERS. 





Intensive Drive Is to More Than Double Membership in 
Six Days—Chicago and Neighboring Engineers 
Showing Interest. 


Mention was made in these columns of an inten- 
sive membership campaign to be conducted by the 
Western Society of Engineers, Chicago. The time 
originally set was the week of Oct. 6-11, but prepara- 
tions ona larger scale made it advisable to defer it to 
Oct. 11-17. A special campaign rally dinner was 
given on Oct. 9 at the Morrison Hotel to all inter- 
ested in the drive, which is expected to bring in at 
ieast 2000 new members in six days. Fourteen teams 
are actively at work. On the evening of Oct. Io a 
smoker was given to all participants, including pros- 
pective members. Six rally luncheons are to be held 
each noon on the active days of the drive. Engineers 
in and near Chicago are showing much interest in the 
campaign and recognizing the advantages of affiliation 
with this organization of engineers of all branches of 
the profession, which recently celebrated its 5oth 


- anniversary. 


Detailed information can be obtained at the so- 
ciety’s headquarters, 1735 Monadnock Block, Chicago. 





INCREASED USE OF ELECTRIC VEHICLES 
IN ITALY. 


Large Corporation Being Formed to Manufacture and 
Operate Electrics—Eagerness to Co-operate 
With Americans. 





The shortage of gasoline during the war has 
brought about considerable use of electric vehicles in 
Milan, more particularly for heavy trucking. Although 
with normal conditions gasoline will not continue at 
its present price of a dollar a gallon, it will always 
be high in Italy and that of electricity low. The cities 
of the Po Valley are all level and the roads in the 
country are very good. 

One electric garage in Milan operates electric 
busses for all of the hotels and also a regular express- 
truck service between Milan and Bergamo. It is or- 
ganizing a 3,000,000 lire corporation to manufacture 
and operate electric vehicles. It is connected with the 
Soc. Generale Italiana Accumulatori Electtrici, which 
will make the batteries. This latter concern was a 
branch of the Tudor group, but has now been taken 
over entirely by Italians. 

The company would like to form a combination 
with some American concern manufacturing electric 
trucks. It is possible that considerable business might 
be done in parts of trucks such as controllers, steel 
wheels, etc., and even entire trucks minus the batteries 
if the price was right. The address of this concern 


can be obtained from the Bureau of Foreign and 
Domestic Commerce, Washington. D. C., or its numer- 
ous branch and co-operative offices in the leading 
cities of the country, by making reference to file No. 


40723. 
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Northwest Electric Power Men Hold 
Important Convention 


Central-Station Delegates from Four States and Many Visitors 
Meet at Seattle — Papers and Discussions Deal with Vital 
Problems — J. B. Fisken Elected President of Association 


By W. A. 


HE electric public utility companies of Wash- 

ington, Oregon, Idaho and Montana were well 

represented at the twelfth annual convention of 
the Northwest Electric Light and Power Association 
held at Seattle on Sept. 24 to 27, inclusive. This 
organization is a geographic section of the National 
Electric Light Association. Close to 150 delegates 
und guests were registered ; included among the latter 
were I5 representatives of power companies and other 
electrical concerns of California. The convention 
was notable for its unanimity of action on important 
matters, for the ready grasp of problems before it, 
and for the ability manifested in papers and dis- 
cussion. 

All the sessions were presided over by H. J. Gille, 
of the Puget Sound Traction, Light & Power Co., 
rresident of the association. At the opening of the 
convention, Mayor C. B. Fitzgerald of Seattle gave a 
brief address of welcome. This was followed by 
President Gille’s address, in which he first gave a 
review of the important part played during the war 
by those trained in the public-utility industries. 


PRESIDENT GILLE’s ADDRESS. 


Entering then into the affairs of the public utilities, 
Mr. Gille covered all phases of the subject, showing 
the problems and duties to be met. The following 
extracts cover some of the salient features of his 
acdress: 

“The public, which had been taught that the com- 
bination of capital necessary to successfully and eco- 
nomically develop the large public utilities of this 
country was somewhat of a menace, was suddenly 
awakened to the fact that it was only by reason of the 
existence of such development that the tremendous 
construction necessary to successfully prosecute a 
great war was possible. Shipyards sprang up almost 
over night. Large machine shops and other war in- 
dustries demanding large blocks of power came into 
existence, and yet this extraordinary demand for elec- 
tric energy was everywhere promptly met. Nor is 
there a single record of any electric light and power 
company seeking in the slightest measure to take 
advantage of the country’s abnormal needs to secure 
ar abnormal profit. With the prices of every other 
commodity advancing by successive strides, the prices 
of electric energy remained practically stationary, de- 
spite the large increased cost in production and labor. 

“Along with the other questions that have profited 
by the experiences of the past two or three years is 
that of standardization and equipment. Lamps and 
appliances have been brought up to a spirit level of 
quality that would have taken years to bring about 
had not necessity compelled. And at the same time 
much that has been worthless and unnecessary in the 
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way of appliances and equipment has been scrapped 
and such machinery as was employed in the manufac- 
ture of our own necessities has turned out goods with 
the hall mark of quality, benefiting the electrical in- 
dustry. 

“One of the peace-time problems confronting us 
teday is the development of business to employ the 
energy released from the needs of war production, 
and the development of the great industrial oppor- 
tunities on the Pacific Coast, and particularly in the 
Pacific Northwest. Industrial research for developing 
industries employing electricity as a motive power 
should be vigorously prosecuted. I realize that few 
individual companies, except the large ones, can af- 
ford to engage competent investigators for this pur- 
pose, and it might be wise for the association to un- 
dertake this work along broad lines for the benefit of 
all member companies. Chambers of commerce, com- 
mercial clubs, associations of manufacturers, jobbers 
and dealers should co-operate with the central-station 
companies in working out such a plan and in encour- 
2ging new industries. 

“In the Bureau of Labor statistics of the United 
States are records of wholesale prices of 240 com- 
modities, grouped under nine heads. The average 
index number in 1913 was 100; in April, 1919, it was 
203. In other words, the wholesale prices of 240 
commodities have more than doubled since the date of 
the first record. For some reason the price of elec- 
tricity for light and power is not included in this list 
of commodities, probably because it is included under 
the class of service. If, however, an index number 
showing the movement of light and power rates were 
available, and could be compared with the commodity- 
price movement, a very striking difference would be 
observed, as even in the few cases where rates have 
been increased it was only a fraction of the commod- 
ity-rate increase. 

“If 100 represented the normal in 1913, the average 
light and power index number today for all member 
companies would probably not be more than 115. Our 
customers who produced these commodities which 
have increased tremendously in price have benefited 
by increased profits. In the meantime our own net 
earnings have not been increased. This statement is 
made in the face of greatly increased gross earnings, 
due to increased business, but the business extensions 
have compelled large additions to our plants and at 
very high construction costs. 

“The furnishing of power for the operation of 
railroads is a problem that confronts all of the power 
companies on the Pacific Coast, as well as the inter- 
mountain companies. In a period of less than 15 years 
the manufacturers of electrical equipment have per- 
fected motors for heavy duty, as well as for high 
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speed, capable of handling the heaviest trains over rail- 
road lines having the most difficult grades. The Chi- 
cago, Milwaukee & St. Paul railway has over 400 
miles of electrified lines in operation in Montana, the 
power for which is being furnished by the Montana 
Power Co.; and the Milwaukee management will 
place in operation over 200 miles of electrified lines 
across the Cascade Mountains, in the western division, 
in the state of Washington, between Othello and 
Puget Sound, within a short time. The power for the 
western division will be supplied by the Washington 
Water Power Co., on its eastern end, and the Puget 
Sound Traction, Light & Power Co. on the western 
end. The success of the operation of the Rocky Moun- 
tain division in Montana is well known. At a recent 
hearing before the Interstate Commerce Commission 
in Portland, evidence was presented showing the econ- 
omy of electrical operation. The testimony was based 
upon the authority of comparative records of steam 
and electrical power, and went into the question in 
detail, a summing up of which would tend to show 
that the proportions were 408 to 524 in favor of elec- 
tricity. The figures were adduced upon a 1000-ton- 
mile basis. 

“The success of railroad electrification is assured, 
and there is no small reason for doubt that in a short 
time many of the railroads in the United States will 
be operated with electric power. The character of 
the power load for operating a railroad is somewhat 
intermittent and can be furnished cheaper by a power 
company on account of a diversified load for light 
and power, than by a separate power plant. It is, 
therefore, of the greatest importance that we co-oper- 
ate with the railroad officials in the working out of 
economical and reliable power supply. 

“In the matter of co-operation between central- 
station companies, manufacturers, jobbers and deal- 
ers, we cheerfully acknowledge the success of the plan 
developed by our neighbor, the Pacific Coast Section, 
and I am convinced that a similar plan should be 
vorked out in the Pacific Northwest. Much good has 
been accomplished in this direction through the efforts 
of W. L. Goodwin and S. A. Chase, and I would 
recommend that a committee of this association be 
appointed to work with the manufacturers and job- 
bers as well as with the contractors and dealers to 
bring about practical co-operation. 

“Our industry, even outside of its engineering and 
technical branches, is highly specialized, and our great- 
est need is for men qualified and properly trained in 
its various branches. While it is theoretically true 
that merit and ambition must eventually rise to the 
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top, it is also true that opportunity plays a large part 
in a man’s development. The electrical industry has 
had a marvelous development by reason of the ability 
and breadth of vision of the men who have been con- 
nected with it. The accomplishments of these men 
were not accidental, and their opportunities were not 
a matter of chance, but resulted from their ambition 
tc do one certain thing, in one certain branch of the 
industry, coupled with the ability of their superiors 
to seek out and recognize their qualifications. Along 
that line it is the duty of every manager, and head 
of department to ascertain what the particular am- 
bition of every subordinate is; to then determine if 
he is qualified along that particular branch, and if so 
give him the opportunity of developing himself. It is 
only by these means that men with particular ability 
can be found, and when found properly trained to 
take the places of those who are now doing the work, 
and carry on.” 

R. H. Ballard, of Los Angeles, president of the 
N. E. L. A., being unable to attend, sent a letter to 
the convention, which was read by the secretary. In 
this Mr. Ballard delegated A. Emory Wishon, of the 
San Joaquin Light & Power Co., Fresno, Calif., to 
represent him. His letter entered briefly into many 
important matters, giving emphasis to the necessity 
for greater water-power development; and urged co- 
operation among all branches of the industry, and the 
adoption of some method of participation by em- 
ployes. The matter of good relations with the public 
and municipal ownership were discussed. Mr. Ballard 
thought the geographic section was the place in which 
all differences might be ironed out. 

The report of W. E. Herring, secretary-treasurer 
of the association, was read; it showed a cash balance 
in the treasury of $5200. 

O. B. Coldwell, of the Portland Railway, Light 
& Power Co., chairman of the Executive Committee, 
submitted a revision which his committee had made 
of the constitution for the association, which was sub- 
sequently adopted in lieu of the original provisions. It 
creates a stronger Public Policy Committee in each 
state, and under -its provisions sufficient funds may 
be supplied for carrying out the plans of such com- 
miittees. 

On the recommendation of the Executive Com- 
mittee, W. J. Grambs, of the Puget Sound Traction, 
Light & Power Co., was made an honorary member 
of the association. 

E. Hofer of the Manufacturer and Industrial 
News, Salem, Ore., appeared before the convention, 
and, in a brief address, discussed matters pertaining 
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te the rehabilitation of the public utilities, by securing 
the co-operation of the public. Concerning labor prob- 
lems, he advocatéd voluntary mediation within each 
industry. 


REporT OF HYDROELECTRIC COMMITTEE. 


G. E. Quinan, chief engineer of Puget Sound 
Traction, Light & Power Co., Seattle, chairman of the 
Hydroelectric and Technical Committee, read the com- 
mittee’s report. This valuable report dealt with re- 
vision of the National Electrical Safety Code, stand- 
ards for transformers, rating of oil switches, turbo- 
generator fires, inductive interference with telephone 
lines and other related topics. 

The reading of this report was followed by ex- 
tended discussion, entered into by O. B. Coldwell and 
L. T. Merwin, of Portland; F. D. Nims, John Haris- 
berger, and others, of Seattle. The convention ten- 
cered to Mr. Quinan a vote of thanks for his research 
and service in preparing the report. 


AccCOUNTING METHOoDs. 


Proper ‘methods of accounting, adaptable to city 
and suburban electrical business, were treated in a 
paper presented and read by J. S. Simpson, of the 
Washington Water Power Co., Spokane. His initial 
statement was that the object of a set of books was to 
have it show at any time the actual financial condition 
of a corporation or firm, and also to meet the require- 
ments in rendering federal and state government re- 
ports applicable to public utilities. 

In the discussion that followed, the subject of 
billing customers and making collections received 
much attention. The plan of maintaining district of- 
fices in a city for the convenience of customers and to 
secure closer personal contact with them received the 
endorsement of a number of delegates. Under such a 
plan it was considered important that district man- 
agers have complete information at all times as to 
each customer’s account. The method of keeping 
down billing costs by listing charges for services and 
goods on one bill had been adopted by some com- 
panies. It developed that in some lines of business it 
is essential that bills be rendered weekly ; that the cost 
of billing and collecting was running too high; that 
the various companies should compare methods and 
costs and get away from methods which are cumber- 
some and expensive. In discussing meter reading, the 
fact was brought out that continuous meter reading 
had been found advantageous; and that the plan of 
allowing the customer in outlying districts to do the 
meter reading had proved satisfactory. This phase 
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of the discussion was entered into by H. J. Gille, F. D. 
Nims, L. R. Grant, G. E. Quinan, R. W. Clark, of 
Seattle; H. L. Walther, Medford, Ore.; O. B. Cold- 
well, J. D. Scott, of Portland; W. M. Hamilton, Sa- 
lem; Geo. D. Brown, Wenatchee; L. R. Lewis, Spo- 
kane; and E. E. Walker, Vancouver, B. C. 

In answer to the question of H. H. Schoolfield, 
Portland, as to the computing of interest on construc- 
tion and heavy maintenance, Mr. Simpson, author of 
the paper on accounting, stated that interest on. con- 
struction should begin as soon as the money is raised, 
and cease when the plant was turned over to the oper- 
ating department; and that no interest should be al- 
lowed on maintenance. The subject of depreciation 
was then discussed. In practice it was declared much 
of this can be standardized. 

The evening of Sept. 24 was given to a lecture on 
“Electricity Today,” by Wm. H. Easton, of the West- 
inghouse Electric & Manufacturing Co. The lecture 
attracted a large audience, which included a good 
many persons outside of the electrical industry. After 
giving an outline of the rapid development of elec- 
trical applications within the last 20 years, Dr. Easton 
predicted that in the future the adaptation of elec- 
trical energy to industries and utilities would be 20 
times as great as at present. Numerous lantern slides 
were used in exhibiting the many applications of elec- 
tricity in the industries and in domestic and farm life. 


ELECTRICAL MERCHANDISING. 


The second day’s sessions were devoted to round- 
table conferences on electrical merchandising, electric 
ranges and water heaters. They attracted a full -at- 
tendance and brought out animated discussion and 
undivided attention. The round-table discussion in 
the forenoon, on Improving Electrical Merchandising, 
was conducted under the chairmanship of L. A. Lewis, 
Washington Water Power Co., Spokane. Mr. Lewis 
presented a paper dealing with the relations between 
manufacturers, central stations, jobbers, contractors 
and dealers, clearly showing the need of a policy of 
co-operation. He then called for 5 and 10-minute 
discussions, in which many took part. 

E. E. Walker, British Columbia Electric Co., Van- 
ccuver, B. C., took up the attitude of central-station 
companies towatd the merchandising branch, as to 
whether the tendency was to conduct the merchandis- 
ing feature as a separate unit, or to run it as an ad- 
junct to power and light production. While in former 
days, as a means of creating a demand for electrical 
appliances, it was necessary to mix the two phases of 
the business, he considered that day past, and that 
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now the merchandising of appliances should be on a 
profit-producing basis. He realized, however, that in 
some smaller centers it is still difficult to separate the 
two classes of the business. He predicted that in most 
cases central stations will continue in the merchandis- 
ing business, but that their co-operation with the reg- 
ular dealers will be such as to be advantageous to the 
latter, thus resulting in increasing the number of 
distributors. . 

John V. Strange, of the Pacific Power & Light 
Co., read an interesting paper on “Relations with 
Dealers and Contractors,” taking up the subjects of 
prices, merchandise handled by central stations, and 
selling campaigns. In most of the larger cities he 
thought the appliance trade may be well and suff- 
ciently served by local dealers; but in localities in 
which the central station is a factor in merchandising 
its competition should be such as to allow the con- 
tractor-dealer to live and prosper. He gave the man- 
ufacturer credit for accomplishing much in educating 
the public to the extent of creating a demand for ap- 
pliances. Pioneering days are over and central sta- 
tions will serve themselves by encouraging the local 
dealer. 

D. E. Harris, sales manager of Pacific States 
Electric Co., San Francisco, spoke of the co-ordina- 
tion of electrical interests in California, and showed 
how the local contractor-dealer in towns and the 
smaller cities is able to succeed when he receives the 
co-operation of central stations and jobbers. 

W. S. Berry, sales manager Western Electric Co., 
San Francisco, referred to the work accomplished in 
California by an advisory committee of nine mem- 
bers, representing all branches of the industry, and 
expressed the hope that a similar plan may be adopted 
in the Northwest. He gave a brief account of the 
work of the field men working under the direction of 
that committee. 

Robert Sibley, editor of Journal of Electricity, San 
Francisco, in further explanation of the California 
plan, said it was a method of co-ordinating the inter- 
ests and services of the four branches of the electrical 
industry by means of the advisory committee’s field 
men, and the help of the jobbers’ salesmen. 

Lewis A. McArthur, Pacific Power & Light Co., 
Portland, in speaking of merchandise accounting, out- 
lined methods of cost keeping, including overhead and 
profits. The stock, he insisted, should be kept in 
salable condition and should be regarded the same as 
cash; and in the possible turnover of two and three 
times a year he considered the gross profit should not 
be less than 21%, and an additional 5% should be 
added if the goods are sold on installments extending 
over six months. In the sale of appliances to em- 
ployes, he said the practice had been to make a price 
of cost plus 10%. 

D. E. Harris and others discussed the subject of 
discounting the customers’ paper, and in connection 
with this the Morris Bank plan was referred to. W. A. 
Marsden, of Electrical Appliance Co.; Seattle, had 
found it possible to’sell washing machines and other 
appliances in competition with central station and 
department stores. 

Geo. A. Boring, Portland manager for Pacific 
States Electric Co., spoke of the good services of 
jobbers’ salesmen in advising dealers in sales methods 
and displaying goods. 

A. C. MeMicken, sales manager Portland Railway, 
Light & Power Co., advised against the practice of 
carrying heavy stocks, but suggested the buying from 
jobbers in monthly requirements and let the latter 
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absorb the carload discounts. Buying in heavy quan- 
tity, he considered, was not justifiable. Let the jobber 
do it. 

Lewis A. McArthur said it was inadvisable for 
dealers to handle more than one make of each appli- 
ance, and W. O. C. Sawyer, of Yakima, supported 
the same contention. He said that, for instance, after 
the experience of carrying 4 or 5 kinds of vacuum 
cleaners, the store of the Pacific Power & Light Co. 
at Yakima got down to only one kind. The sales- 
man’s loyalty is thus not divided by efforts to sell 
several kinds. 

H. C. Schade, of Portland Railway, Light & 
Power Co., read a brief paper on the experience of 
selling appliances through employes other than sales- 
men. It was considered a good method of extending 
sales and also a means of interesting many employes 
in the success of.the company and in becoming users 
cf appliances themselves. C. M. Brewer, of Mountain 
States Power Co., Albany, Ore., spoke of his success 
in selling electric ranges through special salesmen and 
other employes, and the sale of other appliances by 
co-operating with dealers. Under this head, A. C. Mc- 
Micken told of paying bonuses to regular salesmen 
in the electrical appliance store, and said the plan had 
resulted in increasing sales materially. The effect had 
been better than that of a direct increase in salary. 

S. M. Kennedy, Southern California Edison Co., 
Los Angeles, by invitation of President Gille, deliv- 
ered an interesting address. After speaking of the 
dual responsibility of central stations—to stockholders 
and to the public—he turned to the subject of the 
selling of merchandise by central-station companies. 
He cut to the core of the question when he stated that 
the central station’s chief interest in the merchandis- 
ing branch rested in the matter of developing and 
building up the energy load. Securing and maintain- 
ing a satisfactory load for the generating plants in 
southern California had been accomplished by a sys- 
tem of genuine co-operation among all concerned. As 
the dealers become strong and effective in caring for 
the appliance trade, the central stations there grad- 
ually relinquish that branch of the business. His com- 
pany, he said, keeps appliances on sale, but is not an 
aggressive competitor. 

Sale of appliances through employes, other than 
regular salesmen, was explained and discussed by 
L. R. Grant, of Puget Sound Traction, Light & Power 
Co., Seattle, and the discussion was continued by 
others. 


THE NATIONAL CONVENTION OF THE N. E. L. A. 1N 
SOUTHERN CALIFORNIA NEXT YEAR. 


The afternoon session of Sept. 25 was crowded 
with matters of great interest. The first hour was 
given over to the California visitors. They were in- 
vited to speak on the 1920 convention plans for the 
N. E. L. A., on their California Electrical Develop- 
ment League, and other subjects. The first speaker 
was A. Emory Wishon, of the San Joaquin Light & 
Power Co., Fresno, who represented President R. H. 
Ballard of the N. E. L. A. He spoke of the co-opera- 
ticn of the leading electrical men of California to pro- 
mote the success of the 1920 convention of the N. E. 
L. A., and he asked the co-operation of the North- 
west. The great idea, by means of that convention, 
is to bring the East to the West, to bring them into 
closer contact. The national body was essential, but 
interest in the geographic sections should also be 
maintained. 

Robert Sibley, referring to the problems of re- 
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adjustment before the country, said the electrical 
industry would be a potent factor in working them 
out. He said the use of electrical energy per capita 
west of the Rocky Mountains was four times as great 
as that east of those mountains. The co-operative 
movement was harmonizing all interests and the ideals 
of the West were being carried to the nation. 

S. M. Kennedy spoke of Mr. Ballard of the N. E. 
L. A. as a constructive president, and he predicted 
the convention of the national body, in southern Cali- 
fornia next May, would be one of the greatest in the 
history of the association. He asked assurances that 
the members of the Northwest association would be 
there in force. On motion of H. L. Walther, of Med- 
tord, Ore., the convention went on record in favor of 
attending the national convention as a body, and O. B. 
Coldwell, of Portland, was appointed committee to 
arrange for doing so. 


ELectric RANGES AND WATER HEATERS. 


The round-table conference on this subject was 
under the guidance of A. C. McMicken, of Portland. 
The matter was treated under separate heads, includ- 
ing advertising and merchandising. John V. Strange, 
of Pacific Power & Light Co., read a paper on “Ad- 
vertising Service,” which had been prepared by Mr. 
Gilham, advertising manager for Utah Power & Light 
Co., Salt Lake City. A paper on “Merchandising the 
Electric Range,” by J. F. Durge, of Utah Power & 
Light Co., was read by R. W. Clark, of Seattle. Both 
papers brought forth interesting discussion. A few of 
the points made clear were that the first essential is 
to sell the idea; that service is the basis of success 
in selling ranges so they will stay sold; the confidence 
of all employes is an asset, and this can be built up by 
having them use ranges and understand them; much 
of the success of electric ranges is due to the wise 
policy and methods of manufacturers; we should get 
away from the idea that electric cooking is a seasonal 
proposition, as it is one of all-year utility ; demonstra- 
tions in stores and influence of cooking schools are of 
special benefit ; every range should be set up, inspected 
and tested before it is delivered to the customer. 

F. N. Cooley, of Western Electric Co., Seattle, 
read a paper on “Electric Bake Ovens,” by E. E. 
Rowley. It was shown how this class of ovens for 
restaurants and hotels and for commercial bakeries 
had greatly developed. Their great advantages were 
in perfect distribution of heat, their safety, economy, 
speed in baking and sanitary features. It was stated 
that there are 38 electric bake ovens on the lines of 
Utah Power & Light Co. 

D. F. Henderson, of Washington Water Power 
Co., Spokane, said that company had 1131 electric 
ranges on its lines, and he gave some account of the 
new line construction necessary to handle this service, 
saying the revenue from this source justified the ex- 
penditure. He gave some interesting figures on the 
costs of electric range maintenance. It was explained 
that ranges were now being sold only in connection 
with the sale of water heaters. 

H. J. Gille called into question the actual profit of 
electric range sales in small towns and in the country ; 
and R. W. Clark, Seattle, said the prices of ranges 
had increased, the cost of wiring had also advanced, 
and he intimated that possibly development of the 
electric range business had in some cases been at the 
expense of the central station. 3 

J. C. Henkle, of Portland Railway, Light & Power 
Co., submitted a valuable paper on “Range Mainte- 
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rance Methods and Costs,” as shown in the operation 
of that company’s service department. He was fol- 
lowed by L. R. Grant, of the Puget Sound Traction, 
Light & Power Co., Seattle, on rates for ranges, 
water heaters and similar service. 

The features of the last day were the presentation 
of two important papers and the discussion they 
brought out. The first was by W. H. McGrath, of 
Puget Sound Traction, Light & Power Co., Seattle, 
or. “Value of Public Utility War Experiences and 
Their Effect on the Future.” In Mr. McGrath’s ab- 
sence his paper was read by R. W. Clark. The paper 
referred to the various experiences of the electrical 
utilities and especially commented on the inflexibility 
of the present system of rate regulation. Mr. Mc- 
Grath advocated a national campaign of education to 
bring the public to realize the economic .fundamentals 
of the public utility business and appreciate the need 
of more speed in rate adjustments or more flexible 
rate schedules in order to meet emergency conditions 
more promptly. 

David L. Huntington, president Washington Water 
Power Co., in discussing Mr. McGrath’s paper, con- 
sidered the position and conclusions of the latter 
axiomatic and not open to argument. He then took 
uf such matters as taxation, replacements, construc- 
tion, flexible rates and methods of educating and in- 
forming the general public on the problems faced by 
public utility companies. These he treated in a most 
lucid manner. S. M. Kennedy advocated the use of 
newspapers in disseminating information to patrons 
and the public. A. E. Wishon presented the advis- 
ability of interesting local people in becoming stock- 
holders in the concern. The West, he said, could not 
advance ahead of its hydroelectric development. 

The second paper was on “Industrial Heating,” by 
C. A. Winder, of the General Electric Co. Mr. Win- 
der’s paper was read by O. L. Coward. The author 
covered a wide range of subjects dealing with the 
electric furnace, heat treating, enameling, core baking, 
welding, fruit and vegetable drying, bake ovens and 
vulcanizing. 

In the discussion, the commercial point of view 
was given by B. S. Manuel, of Westinghouse Electric 
& Manufacturing Co.; H. J. Gille spoke on. rates for 
heating loads; G. E. Quinan took up its application 
to stéel furnaces and discussed the matter of load- 
factor; A. C. McMicken, speaking of rates for such 
loads, said continuity of service and adaptability were 
of far greater moment. He spoke of the installation 
in Portland of the first electric brass furnaces in the 
Northwest in which a 300-kw. load will be required. 
Among others who discussed different phases of elec- 
tric heating were D. L. Huntington, J. King, R. W. 
Clark, A. A. Miller and F. D. Nims. 

The nominating committee presented a list of 
nominees for officers of the association for the en- 
suing year. These were unanimously elected by the 
convention, as follows: 

President, J. B. Fisken, chief engineer of Wash- 
ington Water Power Co., Spokane. 

Vice-presidents: F. D. Nims, of North Coast Util- 


ities, Seattle, for Washington; G. L. Myers, of Pacific 


Power & Light Co., Portland, for Oregon; F. M. 
Kerr, general manager of Montana Power Co., Butte, 
for Montana; W. D. Putnam, of Idaho Power Co., 
Boise, for Idaho. 

The convention closed with a banquet at the Army 
and Navy Club on the evening of Sept. 26, attended 
by about 150 members and guests. 
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Electric Heating in Typewriter Factory — Progressive 
Municipality’s ElectricRange Campaign—Rate Referendum 


ELECTRIC HEAT IN THE TYPEWRITER 
INDUSTRY. 


Paper Presented Before American Electrochemical So- 
ciety’s Meeting in Chicago Describes Plant 
of Royal Typewriter Co. 


By A. M. CLARK. 
Industrial Heating Dept., General Electric Co. 

The Royal Typewriter Co., of Hartford, Conn., 
is one of two companies manufacturing typewriters 
who bake the finish on typewriter parts in electrically 
heated ovens in preference to other methods now in 
use, such as in gas or oil heated ovens. 

The installation consists of a battery of six ovens. 
Four of these ovens are 7 ft. 5 in. high, 7 ft. 1 in. deep, 
and 6 ft. 2 in. wide, while the other two are slightly 
smaller. Each oven has a connected load of 27 kw. 
The heating units which rest on the floor take up 
very little space and run at a relatively low tempera- 
ture. This low temperature, combined with the venti- 
lation which is provided, practically eliminates the 
danger from explosions and fires. The ovens run 
almost without attention, as automatic control and a 
time clock insure the desired temperature and the 
throwing off of the current at a predetermined time. 

Oven No. 1 is used for baking japan on the spacer 
bar of typewriters. These spacer bars are made of 
soft wood, and are given five coats of a rubber japan, 
which gives a hard-rubber-like surface which can- 
not be easily dented. It was found advisable to use 
a temperature of 250° F. for 3 hours for the first 
four bakes. The last bake is run at a temperature of 
275° F. for the same period of time. 

The other five ovens are used for baking japan on 
the frames, ribbon spools, base plates, top dust plates, 
back dust plates, front plates, and paper tables. The 
finish on these parts requires a more complicated 
system of baking and finishing. In the first of these 
ovens the parts to be baked, having first been dipped 
in a metal japan are baked for five hours at 350° F., 
after which they are rubbed down by hand and again 
put through the same process in the second oven. 
3efore being placed in the third oven they are sprayed 
with a black-baking japan and baked for five hours 
at 400° F. After this bake the parts are all sanded 
and rubbed clean and the same operation is repeated 
using the fourth oven. They are then rubbed down 
by hand with a hard piece of felt and powdered 
pumice, giving them a very smooth dull finish, 
sprayed with the same black-baking rubbing japan 
and~baked for five hours.at 400° F., when they are 
ready for the final assembly of the typewriter. 

These ovens have been in operation for more than 
four years and have proven very satisfactory. 

The following tables show the comparative ca- 
pacity and cost of operation of two of the ovens, one 
equipped with gas and the other with electric heat- 
ing equipment. The second table shows the com- 





parative cost of gas and electricity per day, per month, 
and per year, and a saving per year of more than 20%, 
or $360.36 for each oven. 


SUMMARY OF FUEL Costs PER BAKE 1N JAPAN OVENS. 


Electricity. Gas. 

Capacity 300 frames 180 frames 
Capacity . 3,288 Ib. 2,055 Ib. 
Fuel used per 

bake 123 kw-hrs. 1,100 cu. ft. 
BOE kvdecckate $0.015 less 40% $0.85—12% = $0.75 
Cost per bake. $1.10 $0.825 
Cost per frame $0.00366 $0.00458 
Cost per pound $9.000334 $0.000401 


Fuet Cost—Futt TIMe. 
Cost per day..$ 4.62 $ 5.7 
Cost per month 120.12 150.15 
Cost per year.. 1441.44 1801.80 
Saving per year 360.36 
or 20% of present costs, without allowance for savings in 
defective bakes. 


From the above it is evident that the Royal Type- 
writer Co. under the conditions existing in Hartford, 
Conn., is able to effect a considerable saving in dol- 
lars and cents by using electrically heated ovens. A 
superior finish without any increase in the cost of 
labor is also an item which makes the electrically 
heated ovens desirable. 

In addition to the above, the Royal Typewriter Co. 
has found that electric heat proved advantageous i1 
other ways as well. With gas-heated ovens their ex- 
perience showed that owing to burning, underbaking, 
cust and variations in the heat, a certain percentage 
of bakes was lost. It was also found that with elec- 
tric heat they get a superior and uniform finish, which 
is durable and does not easily chip off. 

There are a number of companies manufacturing 
typewriters who are undoubtedly contemplating the 
installation of electrically heated ovens to bake the 
finish on typewriter parts. As this method is economi- 
cal and insures a very good and uniform finish, it 
should not be long before the typewriter industry is 
using electrically heated ovens exclusively. 





PROGRESSIVE MUNICIPAL ELECTRICAL 
PLANT MAKES GOOD HEADWAY 
WITH ELECTRIC COOKING. 


Beloit Light and Water Department, City of Beloit, Kans., 
Finds Publicity and Propaganda Get Results. 


By F. A. Darsrt, 
Superintendent, Beloit Light and Water Department, 
Beloit, Kansas. 

The Light and Water Department of the City of 
3eloit, Kans., has been carrying on a “Cook with 
Electricity” campaign during the past summer with 
résults that are very gratifying. As the system is quite 
small, as are also the number of customers, relatively 
speaking, it may be of interest to tell what has been 
the effect of this electric cooking campaign upon the 
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station output; and the manner in which this form 
of load is supplied. 

Beloit is a town of 3750 population, and operates 
a municipal electric light and water plant, the total 
generating capacity of the electric light plant being 
270 kw. The city does not sell electrical appliances 
or supplies but leaves this business to the merchants. 
This department does, however, help to interest 
prospective consumers in the use of electricity for 
various purposes, and as soon as a customer or 
prospective customer is found, the dealers are ap- 
prised of the fact at once. One of the dealers han- 
dles Hughes ranges, another one handles Westing- 
house ranges and a third dealer handles General 
Electric ranges. 

Last spring when a range campaign was com- 
menced the Beloit Light and Water Department had 
36 electric ranges connected to its transmission lines 
and today it has 73 electric ranges in service. I believe, 
when we began our campaign, every one of the 36 
electric range consumers were absolutely satisfied with 
electric cooking and we used them as living advertise- 
ments, referring to them very frequently when talk- 
ing to prospective range patrons. Next year we will 
double our present number of electric ranges in use 
without any trouble, as we find the demand is still 
very good. One of our dealers sold three ranges in 
one week and another one of the dealers sold two, and 
I have been informed that they have several more 
prospects for ranges this season. 

Our range rates are as follows: Twelve cents per 
kw-hr. for the first three kw-hrs. consumed, per room 
per month, and 4 cts. per kw-hr. for the remainder. 
Minimum rate, $1.50 per month. 

With this rate the municipality is able to obtain a 
very large appliance load which it would not otherwise 
Le able to obtain. 

The output of the municipal plant for the months 
of May, June and July was 146,174 kw-hrs., divided 
as follows: 

Sold to consumers, 


wa 





RS ae ee eee 46,314 54-3 % 
EC ee 16,847 19.8% 
Ranges and lights....... 22,140 25.9% 
pC a eee ee 85,301 100. % 
kw-hrs. 

Total sold consumers.............. 85,301 
Used pumping water.............. 19,763 
Used street lighting............... 10,03 
fg FO Pee ere: ere 6,203 
CO A rere ere oe 24,876 
146,174 


From these figures it will be noted that the range 
business has added materially to the current sold. The 
output increased during these months from a total of 
46,267 kw-hrs. generated during the month of May 
to 58,125 kw-hrs. generated in August, which is a 
gain of 20.4%. . 

It has been the experience of the municipality that 
the diversity-factor of the range load is such that in 
practically every instance where the transformers 
were previously large enough to carry the lighting 
load that they will also carry our added range load. 
No trouble has been experienced in carrying four 
ranges on one 5-kv-a. transformer and there are as 
many as eight ranges on one 10-kv-a. transformer. 

The Beloit Light and Water Department has used 
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the reverse side of the light and water receipts for 
advertising electric cooking and also the local daily 
paper. 

Service connections for range consumers are 
made with No. 8 weatherproof wire and 25-ampere 
three-wire meters are used on this class of services, 
ccnnecting lights and range on the same meter. At 
first separate services were used and_ separate 
meters for light and range services but the one meter 
method has proven much more satisfactory. 

The municipality’s electric ranges are competing 
with coal which sells at $9.50 to $11.00 per ton, and 
it is due to the high fuel cost that we are unable to 
give a better than a 4-cent rate on this class of service. 





ELECTRIC CONSUMERS ASKED IF RATE 
INCREASE IS JUSTIFIED. 


Central-Station Company Gives Customers Opportunity 
to Express Their Opinion as to Rates to Public 
Utility Commissioners. 


The Commonwealth Electric Co., Summit, N. J., 
has adopted rather novel means to win the support of 
its consumers in connection with a proposed rate in- 
crease of 1 cent per kw-hr. for light and power, and 
'% cent per kw-hr. for cooking service. The com- 
xany recently made application to the Board of Public 
Utility Commissioners for permission to make this 
advance in its rate schedule and immediately follow- 
ing mailed a circular letter to its customers enclosing 
a blank form to be returned signed with an expression 
of views. This letter read in part as follows: 

If you do not feel that the company is reasonably en- 
titled to make this increase (10%) in the rates you should 
tear off this slip, sign it with your name and address and 
mail it to the company at once. It is the desire of the com- 
pany that every one. of its consumers should have an oppor- 
tunity to express their views to the Public Utility Commis- 
sioners, who, as you know, are the judges and jury in such 
matters, and this company will present to the commission 
all slips which are returned properly signed. 

In explanation of this action the company sets 
forth that it believes that its patrons desire it to main- 
tain a first-class quality of electric service and that 
they are willing to pay for such service whatever may 
be a just and reasonable charge. The company has 
endeavored to maintain adequate service during the 
war, irrespective of the cost, and believes that the 
service has been of the best quality and thoroughly 


satisfactory to customers. 





COMMERCIAL ACTIVITIES OF BOSTON 
EDISON ELECTRIC ILLUMINATING CO. 


Commencing September 2, the Edison Electric 
Illuminating Co. of Boston started to finance its own 
lease sales on such electric appliances as washing 
machines, vacuum cleaners, dish washers, etc. Dur- 
ing the war, when financial conditions were “tight,” 
and public utilities had to retrench in outlay of men, 
materials and money and when the Government asked 
that expenditures be curtailed to an absolute mini- 
mum, the company arranged that their customers 
make purchases of current-consuming devices through 
payments made through the Morris Plan Co. when 
buying on installments. 

The company, in going back to its pre-war method 
of selling the higher priced devices, states it is very 
glad to once again come into the closer contact that 
always occurs when direct payments are made by 
their customers. The company in financing sales is 
charging 8% .on deferred payments. 
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Transmission Structures of Steel. and Wood — Cooling 
Coils—Portable Blower for Cooling Underground Cables 


COMPOSITE TRANSMISSION STRUCTURES 
OF STEEL AND WOOD. 


Abstracts from O-B Bulletin Tell War Practice of Ala- 
bama Power Co. to Reduce Line Costs and 
Increase Life of Supports. 

By F. C. Wertss. 

Superintendent, Line Construction, Alabama Power Co. 

During the period of extreme high prices of trans- 
niission line materials the construction of priamry 
lines was limited to those serving essential war in- 
dustries. Where conditions gave an opportunity for 
utilizing such construction so that it could be oper- 
rated in post-war times for commercial purposes, the 
installations were designed along lines of a more 
permanent character. 

In 1918 the Alabama Power Co. was confronted 
with just such a problem on a 27-mile transmission 
line from its Bessemer substation to Gorgas, Ala. A 
110-kv. connection for these two points was necessary. 
The high cost of right-of-way necessitated the con- 
struction of a double-circuit structure. This developed 
the problem into a matter of high price of steel and 
the necessary approval of the War Industries Board. 

A composite structure of wood and steel was 
found to be the most economical under the condi- 
tions outlined above. Accordingly, test towers were 
constructed and various loads applied; finally the 
towers were tested for destruction. 

The tests developed the weak points in exact ac- 
cordance with the engineers’ figures. The design 
of the wood-steel joint was perfected and steel work 
adapted to more economical erection costs, and the 
Alabama Power Co. then proceeded with the con- 
struction of this new type of tower which showed an 
over-all saving of more than 10% on the entire line 
over standard steel towers figured on a basis of mar- 
ket prices of July, 1918. 

Two types of towers were used, one with four legs 
and one with two legs. The basis of the line was a 
two-legged structure with four-legged structure at 
points of special stress and at intervals of not more 
than one mile. The result is a line of semi-flexible 
type with more than ordinary stiffness. 

The two-legged structure consisted of two creo- 
soted long leaf yellow pine poles supporting 1750 Ib. 
of galvanized steel super-structure. The four-legged 
towers consist of four creosoted long leaf yellow pine 
poles supporting 2750 lb. of galvanized steel super- 
structure. The normal spacing at the base is 15 ft. 
using 50-ft. poles with 8-in. tops. The steel super- 
structure is 32 ft. in height, clamped by steel bands to 
five feet of timber, making a mechanically strong and 
also a neat appearing wood-steel joint. Wood filler 
blocks perfected the fit from pole to channel section on 
two-legged structure and to angle section on four- 
legged structures. 

The structures are designed to carry two galvan- 
ized steel 34-in. ground wires and two No. 2/0 copper 


three-phase circuits, insulated by 7 units Sanitary O-B 
suspension disks. The standard span is 700 ft. with 
maximum span of z1oo ft. The country traversed 
by the line is very hilly and to take care of side hill 
construction as well as special crossing clearances 
some 60-ft. poles are used in conjunction with the 
standard 50-ft. poles. A grounding wire is used on 
each pole and pole steps provided for workmen. 

The poles were set as it is customary in pole con- 
struction. The depth of pole hole is 7% ft. in normal 
instances and back-filling was done with dry mixture 
of cement with earth as found. This back-fill gives 
reasonable protection against side strain. 

The steel structures are designed so that the lower 
8 ft., including the wood-steel joint make a separate 
section. This section is used as a template, in squar- 
ing and aligning the structures after the poles are 
placed and properly back-filled. The additional steel 
work is handled by means of a small gin-pole mounted 








> 


SOS 
iN 
de, 





oe 
Va 





















AN 


4b 


\F 


\ 


§ 
mA 
> 


S 
U 







SS 





















* 


/) 


=_ 





/ 


N| 





\\-S 











Composite Wood and Steel Tower. 


on the tempate section. This class of construction is 
very difficult to handle without especially trained 
workmen. 

An analysis -of costs indicated that the labor 
charges on this line were the same as for the stand- 
ard 5000-Ib. steel double-circuit tower line. The cost 
of excavating was less, the cost of hauling more, and 
erection or assembly less. 

The relative cost can be better understood by a 
transmission engineer by stating that the character of 
the country necessitated the assembly of the structure 
“in the air.” Also, 40% of the excavation was in 
rock. 
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The service that can be expected from this type 
of construction in first analysis is limited to the life 
of the wood-steel joints. This can be safely set as 10 
years with reasonable attention from operators. Fur- 
ther, as wood section fails it can be replaced by wood 
or steel without excessive construction costs or inter- 
ruptions to service. 


STOPPAGE AND LEAKS IN TRANSFORMER 
COOLING COILS. 








From Paper on “Symposium of Operating Difficulties,” 
Before Pacific Coast Section, A. I, E. E. 
By JULIAN ADAMS, 


Assistant Electrical Supt., Pacific Electric Railway Co. 


In the substations of the Pacific Electric Railway 
system the transformers vary in size from 100-kv-a. 
to 1000-ky-a. and a large percentage of them are 
water cooled. With these substations scattered over 
a wide area, all sorts of water conditions are encoun- 
tered. In localities where a large amount of solid 
matter is held in solution considerable trouble has 
been experienced with the transformer water coils 
becoming clogged with the solids deposited by the 
water on the interior of the coils. The presence of the 
deposit is indicated by a gradual decrease in the 
amount of water which will flow through the coils and 
as the amount of water is decreased the temperature 
is raised and the deposit of the solid matter becomes 
more rapid. 

Our experience in cleaning these coils has indi- 
cated that the best method is to pump in a dilute 
solution of muriatic acid through them. For this 
purpose we make use of a 1%-in. all brass centrif- 
ugal pump. We start by pumping water through the 
coils and slowly add muriatic acid until a maximum 
strength of about 2 pints of acid to 10 gallons of 
water is used. It is often necessary to pump the acid 
through for several days before the coils are clean. 
If acid of the final strength mentioned is used to start 
with it is likely to result in stopping up the coils com- 
pletely, and when this occurs it is sometimes impos- 
sible to clear the coils even with the use of high pres- 
sure. We had one case of this kind, and when the 
coils were cut open they were found to be solidly 
plugged with very dense iron oxide. In this case the 
water came from a deep well pump and examination 
showed that the pump casing in the well had been 
eaten away by electrolysis and the iron transferred 
to the interior of the transformer coils in the form 
of iron oxide. This of course was an unusual case. 

Some of the older transformer coils were made 
of very thin brass tubing and after some years of 
service these coils gave a great deal of trouble due 
to leaks produced by local galvanic action set up 
through impure water by the dissimilar metals compos- 
ing the brass. Ina few cases leaks developed in these 
coils which allowed sufficient water to get into the 
transformer, before it was detected, to short the trans- 
former windings. In more recent years copper has 
replaced brass for transformer coils and heavier tub- 
ing used, making more durable coils. While iron 
coils seem to be meeting with some favor, they are 
open to the objection that iron has much lower heat 
conductivity than copper, thus requiring greater coil 
area and weight for equal cooling effect, also a 
greater labor cost. 

It is of course apparent that much of the trouble 
that developed with transformer water coils, both as 
to their becoming clogged and as to their leaking, 
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could be avoided by the use of an effective purifying 
system for the water, but where a large number of 
substations are involved, as well as a large number 
of different kinds of water, the cost of an effective 
purifying system of water is considerable. 

In the case of new installations the simplest and 
cheapest means of avoiding trouble with transformer 
water coils is not to.use them. In sizes up to 1000- 
ky-a. self-cooled transformers now cost little if any 
more than water cooled transformers and when the 
cost of installing and maintaining a cooling water 
circulating system in connection with water cooled 
transformers is considered, together with the other 
costs incident thereto, it is my opinion that the use of 
water-cooled transformers is undesirable even in sizes 
much larger than 1000-kv-a. 


PORTABLE BLOWER FOR COOLING OF 
‘OVER-HEATED DUCT SECTIONS. 








Practice of Detroit Edison Co. for Overcoming “Hot 
Spots” in Underground Cables. 


When a periodical temperature survey of an under- 
ground distributing system brings to light a particu- 
larly hot duct section of, say, 150° F. or more, some 
means must be adopted to dissipate the heat if trouble 
is to be avoided. This is accomplished in Detroit ac- 
cording to G. B. McCabe, in the N. E. L. A. Bulletin 
by the use of locally applied forced ventilation from 
a portable blower. The outfit consists of a blower of 
the upper right-hand  horizontal-discharge type 
equipped with a 28-in. fan and directly connected 
to a 7.5-hp., 220-volt direct-current motor. The entire 
eauipment is mounted on a steel truck. 

When a particular hot duct run is discovered the 

















Portable Blower Outfit Employed by Dayton Power & Light Co. 
Answers Same Purpose as That of Detroit Edison Co. 


blower outfit is hauled to the vicinity and mounted 
over the manhole at one end of the run. The dis- 
charge pipe from the blower is inserted in a circular 
sheet-iron plate of the same diameter as that of the 
nianhole cover. The iron plate and the discharge pipe 
are then cemented in place with asbestos cement in 
order to make an air-tight joint. At the other end of 
the hot run a ventilating cover is placed which covers 
the manhole. 

This cover consists of a number of 1-in. by 0.5-in. 
iron bars placed 0.75 in. apart and bound together by 
a circular band. Direct-current service at 250 volts 
is furnished to the blower motor from some nearby 
pole or wall box. The current of air is forced through 
the underground ducts until the temperature of the 
duct section affected has been reduced to the de- 
sired degree. 
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Suggestions for Obtaining and Keeping Records of an Electri- 
cal Department—Effect of Lightning on Circuit Unexplained 


RECORDS FOR AN ELECTRICAL REPAIR 
AND MAINTENANCE DEPARTMENT. 





Methods for Gathering Records Advocated in Paper Pre- 
sented Before Association of Iron and Steel 
Electrical Engineers. 


By R. B. GERHARDT. 


Inasmuch as the direct benefits derived from an 
accurate method of securing and keeping records and 
data in an electrical department are hard to capitalize, 
such systems should be elaborated with great caution 
else the benefits will not be commensurate with the 
expense involved. In a well organized and well reg- 
ulated department the records of most value are: 


(1) Cost records. 

(2) Force reports. 

(3) Foremen’s and motor inspector’s reports. 
(4) Station and power distribution reports. 
(5) Electrical repair shop production reports. 
(6) Storehouse and material reports. 

(7) Employes’ records and accident reports. 
(8) Generator, motor and transformer data. 


Cost REcorDs. 


The electrical department may be considered a busi- 
ness in itself, and, as in any other business, the 
mest vital records to the successful conductance’ of 
same are the cost records. In most plants it is the 
usual practice for the accounting department to take 
care of all cost accounting entering into the cost of 
electrical energy to be billed to the various operating 
departments and also of cost of electrical repairs to 
these various departments. There have been innumer- 
able treatises published on power-house cost account- 
ing, and we will not enter here into any further study 
of same, but, as regards the cost of electrical repairs, 
it would be well to consider satisfactory methods of 
arriving at a cost price. The electric repair shop 
can usually be operated as any other standard shop 
account and all work going through same should bear 
a definite order number and proper accounting done to 
give the cost on this order when the work is com- 
pleted. However, in the smaller plants this would 
involve considerable expense, and it is often the prac- 
tice to distribute the cost of the electric repair shop 
operations: on a basis of the labor distribution in this 
shop, this labor being accounted for daily according 
to the number of hours worked on repairs for any 
of the plant departments. 

The shop costs will consist of labor, material and 
overhead. The overhead is approximate at best, but 
should be determined monthly as a percentage on the 
labor by dividing the cost of all items,-such as fore- 
man, clerk, telephone, light, heat, power, etc., by the 
total cost of all producing labor. This figure can be 


determined readily by the accounting department. 
Every shop, no matter how small, should have a 
job ticket system. 


This would consist of a number of 





serially numbered tags, either in duplicate, or single 
tags with corresponding numbers in a record book. 
This tag can be an ordinary small shipping tag and 
should take a form similar to that shown in Fig. 1. 
If difficulty is encountered in some places in establish- 
ing the material charge, such odds and ends as tape, 
solder, etc., which nearly every worker carries on his 
bench, can be carried in the overhead without destroy- 
ing the value of the record. This card should be 
turned into the shop office after the work has been 
accepted as complete. It should then be routed to the 
person maintaining the apparatus record, who will 
take off the total repair charge on the record card for 
this particular piece of apparatus. This gives a fair 
value to the job, enables the shop production to be 
recorded and gives the superintendent immediate data 
on the maintenance cost of the apparatus. 
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Fig. 1. 


It is often desirable to secure an accurate cost 
figure on a particular armature or motor or controller 
to be repaired, and in such cases a good practice is to 
have the accounting department assign a_ special 
charge, such as a repair and renewal order, for this 
job, in which case when the work is completed they 
can furnish an itemized cost of same. 


Force Reports. 


An accurate daily report of the electrical depart- 
ment force distribution is essential to the proper han- 
dling of the department, and usually a copy of this 
report is requested by the management, principally 
as a guide to determine whether the department is 
being handled efficiently or not. The force report 
should be divided up according to departments in the 
plant, showing under each department the number of 
foremen, assistants, motor inspectors, electricians, re- 




















October 11, 1919. 


pairmen, helpers and any others. To obtain the force 
report an efficient and inexpensive method usually 
employed is to have each foreman or motor inspector 
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Fig. 2. 


in charge of a shift in each department make out a 
time distribution sheet for his men, ‘to be collected 
by the department timekeeper on his daily round of 
the plant, said timekeeper compiling the figures for 
the final report when he returns to the office each 
morning. 


FOREMEN'S AND Motor INSPEcTORS’ REPORTS. 


Along with the force report made out each shift 
by the foremen and motor inspectors should go a 
condensed written report of the important work taken 
care of during the shift, this report to indicate any 
delays due to electrical failures, results of inspections, 
explanation of remedies for delays and principal work 
done other than this. Such reports, together with cost 
records and force reports, give complete data on the 
electrical repairs in any department. 

rom the practice of having foremen and motor 
inspectors turn in daily reports there sometimes re- 
sults a tendency on the part of these men to elaborate 
too much in these reports and give too much detail, 
or the reverse, be too brief and not give sufficient 
information. One fundamental point, however, should 
always be insisted upon, i. e., a statement of the plant 
delays chargeable to the electrical department, with 
an explanation of these delays and remedies for same, 
the foremen’s or motor inspectors’ signature to be 
written below this statement. When this is insisted 
upon and the man given to understand by the depart- 
nient superintendent his full responsibilities for an 
accurate check between this report and the plant de- 
lay sheet, the desired end is usually accomplished, viz., 
that proper co-operation is secured in keeping down 
such delays. 


STATION AND. Power DISTRIBUTION REPORTS. 


It is becoming more and more the practice in in- 
Gustrial plants to secure, as far as possible, an accurate 
distribution of electrical energy to the various depart- 
ments, and, therefore, the electrical department station 
records are invaluable for this purpose. A station 
report is usually a printed form giving space to record 
all energy distribution data, according to the outgoing 
feeders. When such a station has an operator in con- 
tinual attendance it is a wise policy to have all distri- 
bution meters read hourly, as this keeps the operator’s 
attention more closely applied to his work and pre- 
vents his falling asleep at night. 

In many of the departments in which energy- 
metering instruments are lacking it becomes necessary, 
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in order to secure proper distribution. of power, w 
make tests under normal conditions of.load for the 
purpose:of securing a basis for making a charge for 
this energy, and at the end of each.month the energy 
consumption is figured out on the basis of such tests. 
Likewise at the end of ithe month the final, power dis- 
tribution report:is: made up in, the department office, 
which gives an accurate statement of the energy fur- 
nished to all accounts properly chargeable, and this 
statement is the accounting department’s basis of dis- 
tributing the cost of producing this energy. 


Evectric Rerparr SHorp Propuctrion REPorRTS. 
' > i ry 


Under cost records we have considered electric 
repair shop production costs,.but there is still further 
information from the shop which is essential to the 
good management of same, and this is production data. 
In other words, how many armatures of a certain 
type are rewound in a given period; the average num- 
ber of man-hours for rewinding these armatures; an 
accurate record of the armature serial numbers; a 
short condensed statement of the work involved in 
the repairs, and similar information for motors, con- 
trollers, transformers, etc. 

On these records a great deal or a very small 
amount of effort may be expended. One very good 
method of keeping data on armature repairs is to have 
each armature winder make out in duplicate, one copy 
to be kept by himself, and the original turned in to 
the office, a record which will serve more as a diary, 
and which gives the information referred to above. 
It is very desirable and satisfactory for the depart- 
ment superintendent to know when an armature goes 
out on a breakdown job and fails without apparent 
reason, and by referring to the armature winder’s 
daily diary the responsibility for poor workmanship 
in the case of such failure is easily determined. 


STOREHOUSE AND MATERIAL REPORTS. 


There is probably more miscellaneous material 
carried in the storehouse for the use of the electrical 








co. 
err Mptor No... 
AC. c i 
Moke... Type... fez {ep eu 
Series 
D.C.¢ Shunt 
HP ercen- one i epeine 
rong fe OD SUE Fieid Serial No 
, SRM, -....———--. see! 
Whotors, Nos. , - ae 



















































































Fig. 3. 


department than any other department in an industrial 
plant, and an accurate and reliable storehouse record 
on this material is absolutely essential. Any mate- 
rial used in the department is first obtained by plac- 
ing a requisition to cover an order for the purchase 
of same. : For keeping a proper record of this material 
a card index: scheme is usually used. Each item of 
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material is carried on a card as shown in Fig. 2, and 
properly indexed, each card bearing a number. This 
card should contain the following information: Requi- 
sition and order numbers for each receipt of this mate- 
rial, date of receipt in warehouse, voucher number, 
unit cost, weight and kind of material. The card 
should also contain a column for balance and deliver- 
ies. By working this scheme in connection with a bin 
system in the storehouse, the material records can 
easily be kept and a satisfactory check made at any 
time with very little expense. It is usually the custom 
to set a minimum amount or number of each piece of 
material to be carried in stock, and whenever the store- 
keeper sends to the bin to take out material it can be 
easily noted whether the minimum amount still re- 
mains, and if not a note made and requisition placed 
for additional amounts in order to replenish the stock. 


EmpLoyves’ Recorps AND ACCIDENT REPORTS. 


A record of department employes showing the date 
of employment, check number, work or job to which 
assigned, any further changes of assignment, rate, 
change of rate, and termination is very essential to 
the proper management thereof. This record, how- 
ever, should be kept confidential and where it is not 
available for everyone’s use. 

Department accident reports are so closely con- 
nected with employes’ records that it has been found 
desirable to keep these two forms of records together. 
A copy, however, of the accident reports is also main- 
tained for the use of the department safety committee 
ir its work. Each plant usually has its special form 
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Fig. 4 Back Side of Form Shown in Fig. 3. 


of accident report so it is not necessary to discuss 
the form this should take, 


GENERAL Motor AND TRANSFORMER. DATA. 


This data is most easily compiled and maintained 
on a card index where an individtial card is made 
out for each of these units, and thereon is given all 
data pertaining to each, which covers serial number, 
nameplate data, principal dimensions; including, in 
the case of generators and motors, size of shaft, key- 
way, pulley or gearing data, all particulars regarding 
windings, brush size, etc. A sample motor card is 
shown in Figs. 3 and 4. The motor data cards should be 
indexed according to departments and a cross index 
kept showing the motors by size and type, and in this 
way a complete record of the total number of motors 
of each size and type is readily available. 
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PECULIAR EFFECT OF LIGHTNING ON A 
DISTRIBUTION CIRCUIT. 


By W. F. Perry. 


During a violent thunderstorm recently the 
lighting circuits in several of the suites of a Boston 
apartment house were put out of commission. The 
building contained 36 suites and was of brick and 
concrete construction. The wiring was installed in 
conduit and was so arranged that the suites were fed 
in groups of six from a two-wire main. There were 
two of these suites on each floor. In a small closet in 
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each suite were placed the service cutouts and the 
meter. There were no other cutouts, the number of 
outlets being small, the service cutouts protected the 
wiring system as well as the meter. The feeder which 
supplied current to these suites was No. 12 rubber- 
covered duplex wire. The service supplying the build- 
ing was of the three-wire type and entered the build- 
ing underground. 

While the storm was in progress the fuses which 
protected the feeder blew out, as did the service fuses 
ir. the two lower suites. A trouble man from the cen- 
tral-station company was called and replaced the 
blown fuses, but he could get no current in the four 
upper suites. An electrician was called and he spent 
several days in search of the trouble without finding 
the cause. Later, the writer was called upon to solve 
the problem. 

Several hours were spent in getting “the lay of 
the land” and in working out various tests upon the 
defective lighting circuits. A sketch was made, show- 
ing how the runs of conduit were made and how the 
several lines of wire were connected at the junction 
boxes. The accompanying illustration gives an idea 
how the conduit was run between boxes. 

The trouble was found in the riser B at the point 
marked X. About 3% in. of the outer braid of the No. 
12 duplex was blown off and a piece % in. long of 
one side of the circuit, including wire, rubber and 
braid, was missing, the remaining ends looking as if 
the piece had been cut out with a knife. There was 
nothing to indicate the presence of fire, as the rubber 
aud braid were not charred. 


[Editor’s Note——The peculiar effect of lightning in this 
case seems unexplainable. If some of our readers have had 
similar experiences their comments would be welcomed.] 
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QUESTIONS AND ANSWERS 








All readers are invited to submit questions and answers 
to this department. Anonymous communications will not be 
considered. Questions should relate to electrical matters of 
any kind. Amswers contributed by readers should be sub- 
mitted preferably within eight days of the date of publication 
of the question and should be limited, if possible, to 300 
words. Payment will be made for all answers published. 


Questions. 


No. 467.—OperaTinGc Cost oF Erecrric HousEHOLD RE- 
FRIGERATORS.—I would like to know from some reliable source 
what is the operating cost of the electrically operated refrig- 
erators that are being recommended for household use. 
What is the experience as to their dependability ?—R. H. T., 
New York, N. Y. 





No. 473—CuHaNncING Motor Freqguency.—I would like 
information regarding changing of a %-hp. Holtzer-Cabot 
single-phase motor of 1130 r. p. m. and 12 poles now operat- 
ing on 133 cycles to make it possible to operate on 60 cycles 
at a speed of 1200 to 1300 r. p. m—M. B., Dekalb, III. 





No. 474.—INFERIOR Wire FOR FixtTures.—In my expe- 
rience I have often run across fixtures wired with old Code 
wire and with No. 20 and even No. 22 low-voltage wire. I 
understand that considerable quantities of these wires are 
being used. What can be done by a contractor who wants 
to live up to Rule 30c of the National Electrical Code to meet 
the competition of those who ignore this rule?—B. T. F., 
Morgan Park, III. 





Answers. 


No. 464.—-TRANSFORMER DesiGN.—I am trying to build a 
transformer with 110-volt primary and 14 steps on the sec- 
ondary varying by 7% volts up to 105 volts, thus, 7%, 15, 
22%, 30, etc. Each step must be capable of carrying 10 
amperes. What size and amount of wire is necessary on the 
primary and secondary windings?—W. A. S., Augusta, Kans. 

Answer A.—The attached sketches illustrate an 
autotransformer capable of doing what W. A. S. 
wishes without being as expensive as a transformer 
with isolated primary and secondary would be. This 
transformer will operate on 100 to 120 volts, 60-cycle 
alternating current. As many taps as desired may be 
brought out. The case may be 6 by Io ins. by 12 ins. 
high. A cover must be provided. Place the terminal 
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No. 464.—Design of Autotransformer with Numerous Taps. 


board on top. For method of clamping laminations, 
see “Gray’s Electrical Machine Design’ or similar 
work.—H. E. W., Chicago, IIl. 

Answer B.—Owing to the fact that no data are 
given concerning the operating characteristics of the 
transformer in question it is difficult to supply figures 
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which will exactly suit the builder’s purpose. The 

following data may be of some value: 
Core drea, square inches................ 9 
Number of turns on primary............ 412 
Size of primary conductor, B. & S....... 14 
Number of turns per layer—primary (ap- 

an naw thks wkd Fae oie OSD 69 

Number of layers—primary............. 6 
I eae a ss tir tO 4a 0.26 
Length of primary conductor, ft......... 370 
Number of turns on secondary........... 395 
Size of secondary conductor, B.& S...... 14 
Number of turns per layer—secondary.... 69 
Number of layers—secondary........... 
Length of secondary conductor, ft........ 362 


Secondary taps brought out as follows: 


7.5 v.= 28turns 45 v.=5168 turns 82.5 v.—=308 turns 
15 = 56 turns 52.5 =196 turns 90 = 336 turns 
22.5 = 84turns 60 =224 turns 97.5 =364 turns 
30 =112 turns 67.5 =252 turns 105 = 392 turns 
37.5 140 turns 75 = 280 turns 


—W. F. P., Atlantic, Mass. 


No. 471—RINGLEMANN CHARTS FOR DETERMINING SMOKE 
Density.—The use of Ringlemann charts is frequently men- 
tioned in connection with the determination of the density 
of smoke emitted from smokestacks. I would much appre- 
cite an explanation of what the Ringlemann chart actually 
is and how the density of smoke may be determined from its 
use.—M. A. P., Spokane, Wash. 

Answer A —Ringlemann charts, named after their 
originator, are used for determining readily the 
density of smoke. The density of smoke is at best 
somewhat elusive and hardly permits of a definite 
basis for comparison. However, there are a number 
of “standards” employed, one of the best known and 
simplest of which is by the use of the Ringlemann 
charts. These charts are quite generally accepted as 
the standard today. 

There are six Ringlemann charts, numbered re- 
spectively from No. 0 to No. 5. Chart No. o is white 
and is rated as being 100% white or zero black. No. 
1 chart is rated as 80% white or 20% black; No. 2 
as 60% white or 40% black; No. 3 as 40% white and 
60% black; No. 4 as 20% white or 80% black, and 
chart No. 5 as 0% white and therefore 100% black. 
The Ringlemann charts or cards are made by ruling 
lines at regular intervals; the higher the number 01 
the card the thicker and closer are the lines, conse- 
qvently the card looks more or less gray at a distance, 

In using the Ringlemann charts, they should be 
placed vertically at such a distance from the person. 
that is to determine the smoke density that any of the 
charts appear to be of a uniform shade of coloring. 
That is to say, the checks must not be visible, but 
instead the cards should appear of different shades 
from the absolute black to the slightly dark, according 
to the card placed in position. The person observing 
the smoke should stand not less than 100 ft. nor more 
than one-quarter of a mile away from the stack. The 
cbserver’s position should be such that the direction 
ot his observation is at right angles to the direction 
of travel of the smoke. He should avoid looking in 
the direction of bright sunshine, and the background 
against which the smoke is to be studied should be 
free from trees, buildings-and similar objects that tend 
to harmonize with the smoke. 

Compare the smoke emitted from the stack with 
the Ringlemann charts, and determine which of the 
cards corresponds to the color of the smoke. The 
period for deciding the chart corresponding to the 
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smoke is usually taken as 15 seconds.- The color of 
the smoke may change frequently, and the observer 
should write down on paper at every 15-second in- 
terval the chart number corresponding to the color of 
the smoke. 

How long a stack should be watched, depends upon 
how much time can be devoted to the matter, to what 
extent the stack is given to emitting smoke, and 
whether the effluent from the stack changes very rad- 
ically in color from time to time. For example, a 
hand-fired plant may emit dense clouds of smoke peri- 
odically corresponding to the act of throwing coal on 
the fire, whereas a plant using mechanical stokers will 
give a very much more uniform density of smoke, 
because in the one case firing is erratic and in the 
other case continuous. Half an hour should probably 
suffice under most conditions. 

A few definitions of terms, and a simple example 
ir the use of the Ringlemann charts will suffice to 
make their use understood. 

(1) <A stack-minute corresponds to watching the 
stack under scrutiny for one minute. 

(2) In any set of observations the stack-minutes 
are obtained by multiplying the number of stacks ob- 
served by the number of minutes during which the 
observations are performed. 

(3) A smoke unit is understood to be that value 
during which one minute of No. 1 smoke or its equiva- 
lent occurs.- For example, one minute of No. 2 smoke 
(which means a smoke density corresponding to chart 
No. 2) is equivalent to two smoke units. Likewise, 
two minutes during which the smoke has a density 
corresponding to No. 3 chart would give a smoke 
unit of six, or six smoke units. Three minutes of No. 
4 chart would correspond to 12 smoke units. 

The percentage of smoke density is percentage of 
light that is prevented from passing over the stack 
because of the smoke. The smoke density is calcu- 
lated as follows: 

Smoke units X 0.20 * 100 
Percentage smoke density —=-+-— 
Stack-minutes. 
Smoke units X 20 
This when simplified gives —————————— 
Stack-minutes. 








Understanding what the Ringlemann charts are, 
v. hat they represent and how a smoke unit is de- 
termined, an example in the use of these charts for 
an actual smoke inspection should clear up any mis- 
understandings and place the matter upon a proper 
basis for future application. 

During one hour a stack was watched and its 
smoke compared with Ringlemann charts with the 
following results recorded: 


Smoke density according Duratton of smoking 


to Ringlemann chart. minutes. 
No. 4 2 
No. 5 1% 
No. 3 3% 
No. 2 10 
No. I 9 
Clear 34 


Smoke units are the product of chart number and 
duration corresponding to this number. Hence, 


4X 2 = 8 

5 \ 14 = Y, 
V/s 4 

3X 34= 10% 

2X10 20 

1X GQ = oO 


55 total smoke units. 
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Therefore, according to formula previously given, 
55 X 20 


Percentage smoke density = =18% (approx.). 


In observing smoke densities, it is a good thing to 
use cross-section paper in a notebook. Each entry is 
made as shown above and each step toward the result 
should be kept when observations are made for civic 
purposes. When observations are being made merely 
for personal reasons, it is well for the firemen to keep 
a close and accurate log of boiler-room operations, as 
in this way much may be learned in the way of smoke 
abatement.—W. H. D. M., Chicago, Ill. 

[Another answer to this question has been sub- 
mittded by another reader. It will appear in an early 
issue. | 

No. 472.—REWINDING A TRANSFORMER.—I have the com- 
plete core and case of a 2%-kw., type H, 60-cycle G. E. trans- 
former which I would like to rewind for the ratio of 88-176- 
volt primary and 115-230-volt secondary of about 2 kw. 
capacity. The inner core is 3-by 3 ins., extending over the 
outside of the coil in four equal sections of 2% by 1% ins. 
cross-section, leaving a winding space around the core of 
2 by 5% ins. The original voltage ratio was 1200-2400 pri- 
mary and 120-240 secondary. The use of this transformer 
is to be for intermittent service only of about 2 to 3 hours’ 
duration, for demonstration of fractional-horsepower alter- 
nating-current motors. Please advise what size of wire and 
number of turns to use on primary and secondary windings. 
Would it have to be oil-cooled like the original? Would a 
3-hp. direct-current motor, old style G. E., wound with two 
No. 14 B. & S. wires in parallel, wave-connected, running as 
converter on 115-volt direct-current line, be sufficient for this 
purpose or would it be necessary to decrease the capacity of 
the transformer to suit the converter? The present alter- 
nating-current voltage obtainable at the converter averages 
88 volts, 60 cycles, single phase.—V. S., Portland, Ore. 


The sketch herewith shows one of the many pos- 
sible methods for solving the problem. The view at 
the left shows the layout of the coils and the view to 
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No. 472.—Rewinding of a Transformer. 


the right the dimension of the coils and method for 
their insulation. These coils can best be wound on a 
form and then slipped out. The quantity of material 
can be easily taken off by calculation from the sketch. 
With this arrangement a single size of wire is used 
and no oil is needed to load up the transformer for 
2-kv-a. intermittent use. Sufficient data are not given 
for an intelligent answer to the second question, but 
I believe the converter can be made to carry a 2-kv-a. 
load under the conditions stated. I would suggest 
keeping a thermometer on the machine for the trial 
run.—H. E. W., Chicago, IIl. 
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New Appliances 











Safety Inclosed Starting Switch—Hubbell Devices—Series- 
Parallel Controller—Light Plant—New Turbine Governor 


Westinghouse Safety Inclosed 
Motor-Starting Switch. 


Safety for the operator, safety for 
the motor and equipment, and safety 
for itself are the three features embod- 
ied in a new type of starting switch for 
small induction motors that is being put 





Type 815 10-hp. Quick-Make-and-Break 
Starting Switch. 


on the market by the Westinghouse 
Electric & Manufacturing Co., East 
Pittsburgh, Pa. The switch is said to 
be absolutely accidentproof and well 
nigh foolproof as well. 

The action of the switch is auto- 
matic and involves use of strong 
springs attached to the contact parts 
and controlled by a trigger. This trig- 
ger is released by overload, failure of 
power or by hand. When the switch 
passes the neutral point, the spring 
snaps it the rest of the way. 

Safety to the operator from injury 
due to contact with live parts is assured 
by the entirely inclosed, dust-and-dirt- 
proof case. It is impossible to touch 
the live parts by accident for this rea- 
son. Safety to the operator and equip- 
ment from restarting after the machine 
has shut down is assured thus. When 








Type 815 Quick-Make-and-Break Starting 
Switch with .Tank and Arc Barrier 
Removed to Show Position of Contacts. 


power leaves the equipment a low- 
voltage protective relay releases the 
trigger and throws the switch. Upon 
the return of power it is necessary for 
the operator to move the handle first to 
the reset position and then to the run- 
ning position before the motor can 
again be started. 

Any undue overload causes the over- 
load relay to release a trigger which 
opens the switch the same as on failure 
of voltage. Overload throws off the 
switch just the same as power and the 
switch must be reset before the motor 
can again be started. This overload re- 
lay prevents burnout of the motor. 
Motor burnouts may arise from two 
causes—an overloaded machine or the 
opening of one wire, due to the blow- 
ing of a fuse or other cause and sub- 
jecting the remaining phases to an ex- 
tra burden. The overload relay may be 
set to open the switch at any desired 
point, such as 100-110-150% of full load. 
Fuse protection is not sufficient to guard 
motors against burnout. A fuse that, 
without blowing, will carry the starting 
current, which is several times the op- 
erating current, will also carry without 
blowing sufficient overload to burn out 
the motor. The overload relay is pro- 
vided with oil dashpots which afford a 
time-element protection, permitting the 
carrying of small peak loads and the 
starting current without interruption of 
service. However, they will allow the 
operation of the overload relay if the 
overload is heavy or is sustained long 
enough to threaten the motor. This in- 
sures the motor against burnout and at 
the same time permits maximum produc- 
tion. 

Replacing burned-out fuses with cop- 
per wire when new fuses are not avail- 
able results in a burned-out motor the 
next time an overload occurs. This 
danger is eliminated because the new 
switch uses no fuses and automatically 
resets itself when the overload is re- 
moved. Besides this, the danger of 
shocks and burns in replacing fuses is 
eliminated. 

When the handle of the switch, mov- 
ing toward the “on” position, passes the 
neutral point, the spring whips the con- 
tacts together. The same action takes 
place with the opening of the switch. 
This rapid opening and closing of the 
contacts practically eliminates the in- 
jurious effects of arcing and preserves 
the life of the switch. 

Asbestos barriers between the sets of 
adjacent contacts have permitted the 
omission of switch oil with all its ac- 
companying fire hazards and other ob- 
jectionable features. But when ex- 
plosive gases are present and the danger 
of explosion is greater than the fire 
hazard, the contacts may be immersed 
in oil. Emergency-stop push buttons 
may be connected in the low-voltage re- 
lay circuit and located at any convenient 
point near the machine. 

This switch has been approved by 


the National Board of Fire Under- 
writers. Two sizes are made, each for 
use on two and three-phase motors, on 
voltages up to 600. Type No. 815 starts 
motors of 10 hp. or less while Type No. 
hg motors up to and including 
25 hp 


New Hubbell Cord Connector 


and Cap. 
Harvey Hubbell, Inc., Bridgeport, 
Conn., has recently added two new de- 


vices to its extensive line of electrical 
specialties; namely, the No. 6180 ‘cord 
connector and No. 6337 elongated cape 
The former measures only 1% ins. ‘OVeT 
all and is of exceptionally neat design. 
Although so simall it is sturdy enough 
for use with any appliance where a cord 
connector of 660-watt, 250-volt alee 
ity is desired. 

The elongated cap is made of compo- 
sition throughout. While similar in ap- 
pearance to this firm’s No. 6336 cap, 





Compact Cord Connector and Composition 
Elongated Cap. 


this new one has a half-inch cord hole 
for No. 14 and 16 reinforced cord. 


Drum Controller for Series-Paral- 
lel Operation of Locomotive 
Motors. 


A drum type controller for -series- 
parallel control of two series motors is 
one of the new products of the Cutler- 
Hammer Manufacturing Co., of Mil- 
waukee, Wis. This controller, which is 
provided with both a main cylinder and 
a reverse cylinder, is for use on stor- 
age-battery locomotives or on trolley 
locomotives using 250 volts or less. 

The mofors are accelerated by the 
main cylinder, which has seven points 
of control. A star wheel provides an 
interrupted motion to the lever, so the 
operator readily feels the speed points. 
The fourth point is the full series or 
low-speed running point and the sev- 
enth the full parallel or high-speed 
running point. All intermediate points 
are resistance points. The Wheatstone 
bridge method is used for transition 
from motors in series to motors in 
parallel between the fourth and fifth 
points of control, and as the circuit is 
not opened, continuous torque is ob- 
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tained during the transition. Arc bar- 
riers are provided between each con- 
tact finger, and strong magnetic blow- 
outs prevent excessive arcing. 

The reverse cylinder is positively in- 
terlocked with the main cylinder so it 
cannot be operated when the latter is 
in any but the “off” position. The fing- 
ers of the reverse cylinder are there- 
fore not used for making or breaking 
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New Two-Motor Storage Battery Loco- 
motive Controller—Cover Removed to 
Show the Two-Cylinders. 


the current; hence the contact parts 
will last indefinitely and magnetic 
blowouts are wumnnecessary. 

Two cutout switches allow either mo- 
tor to be by-passed, if it becomes dam- 
aged in any way, and the locomotive 
operated by the other motor until re- 
pairs are made. When one cutout 
switch is thrown to by-pass its corre- 
sponding motor, mechanical interlocks 
prevent closing the other cutout switch 
or operating the main cylinder beyond 
its full series position, thus eliminat- 
ing the possibility of a short-circuit. 

A dust-tight and weatherproof con- 
struction is obtained by fitting the 
sheet-metal cover under a ledge in the 
top and providing a rubber gasket be- 
tween the edges of the cover and the 
cast-iron frame. 

This new controller has the following 
features of construction common to 
other C-H drum controllers: Cast-iron 
sections of cylinder clamped on square 
insulated shaft, using no keys or taper 
pins, thus making removal easy; cylin- 
ders readily removed from case _ by 
merely taking off top plates; steel con- 
tact fingers of’ main cylinder mounted 
on square insulated metal shaft, which 
can be removed by taking out two cap 
screws; all fingers provided with drop- 
forged copper tips of the nonstubbing 
type. 

The contact fingers and segments 
may be adjusted or renewed without 
removing the cylinders from the drum 


case. Those on the reverse cylinder 
are exposed by merely loosening two 
thumb nuts and throwing back the 


blowout plate and arc barriers. 

Most mine-duty apparatus is em- 
ployed where the service conditions are 
severe and delavs in operation costly, 
consequently this new controller has 
its parts very liberally proportioned to 
prevent. wear and breakage, and those 
parts which do wear are made accessi- 
ble and easily renewable. 
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Buda-Ross Steam-Turbine Elec- 
tric Light Plants for Con- 
struction Projects, Etc. 


There are many cases of construction 
projects where the contractor. has a 
steam boiler for supplying hoisting en- 
gines, pumps, compressor sets, etc., and 
where light is also needed. A steam- 
driven lighting plant could be of special 
service in such cases. In many cases 
small isolated sawmills, oil-well-drilling 
outfits, cotton gins, steam shovels, small 
steamboats, etc., could use a_ similar 
outfit. 

The Buda Co., Chicago, IIl., began 
manufacturing small steam turbogener- 
ators for locomotive headlight service 
about six years ago. The use of the 
small steam turbogenerator has grown 
in many industries and the demand for 
this kind of a lighting plant has grown 
to such an extent that the manufac- 
turers have made some recent improve- 
ments in it, enlarged the facilities for 
production, and will market it generally 
through dealers as one of the main line 
of Buda products. 

This practically new plant is known 
as the Buda-Ross electric light plant. 
It is an unusually small one for a steam 
turbogenerator plant, the smaller size 
having a capacity of % kw. and the 
larger size 1 kw., making it adaptable 
for lighting small plants and portable 
outfits. 

The steam turbine and the electric 
generator are built compactly into one 
direct-connected unit. The field coils 
of the generator have a compound wind- 
ing which keeps the voltage uniform 
on any lamp load ranging from zero to 
the full capacity of the plant. This 
makes the operation of the lighting 
plant entirely automatic, requiring no 
other attention than turning on the 
steam when the lights are needed and 
turning off the steam when lights are 
no longer needed. The generator is of 
the bipolar type and wound either for 
32 volts or 110 volts direct current as 
desired. 

As with the headlight plants, the tur- 
bine for the new plant is of the muli- 
stage, radial-flow, impulse type. Its 
speed is kept uniform, regardless of 
fluctuations in steam pressure within 
the range of 85 to 200 Ibs., and regard- 
less of the electrical load within the 
range of from zero to full capacity, by 
a centrifugal, throttling type of gov- 
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ernor which admits only enough steam 
at the primary nozzle to run the tur- 
bine at the speed required. 


Westinghouse Marine Turbine 
Governors Keep Speed of 
Vessel Uniform. 


To guard against racing the ma- 
jority of marine-turbine builders install 
on their machines an automatic tripping 
device, which is set to shut off all steam 
to the turbine when the speed reaches a 
limiting point of, say, 10% or 15% 
above normal. This stops the turbine 
entirely and in order to start up again 
the trip must be reset and the steam 
valve opened. 

All marine turbines made by the 
Westinghouse Electric & Manufacturing 
Co. are fitted with governors which un- 
der no circumstances will shut the tur- 
bines down completely, but which will 
regulate the flow of steam to the nozzles 
in such a manner that the speed is kept 
practically constant under all condi- 
tions of fair and rolling seas. 

The arrangement consists of a verti- 
cal spindle mounted on the forward end 
of the turbine, driven by a worm wheel 
from the main shaft at a speed of about 
one-quarter of that of the main shaft. 
At the top of this spindle is mounted a 
fly-ball governor of the familiar type, 
the motion of which is transmitted 
through a system of levers to a small 
steam relay piston valve, which in turn 
regulates the flow of'steam to the oper- 
ating cylinder of the main governor 
valve. 

As the speed of the turbine increases 
above normal, the governor weights are 
thrown farther away from their center 
of rotation by centrifugal force and the 
steam relay valve is moved a corre- 
sponding amount. This opens up the 
steam ports which exhaust the steam 
from the bottom of the governor valve- 
operating cylinder, producing an unbal- 
anced condition, and the governor valve 
starts to close, slowing down the tur- 
bine. But as soon as the speed is re- 
duced to normal the governor weights 
return to their former position, moving 
back the relay and reopening the gov- 
ernor valve. 

While no attempt is made to obtain 
extremely close regulation, such as is 
needed on electric generator drives, it 
has been found that the marine govern- 
ors are very positive in their action. 





Buda-Ross Steam-Turbine Electric Light Plant of 1 Kw. Capacity. 
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Trade Activities 








Organization of Booth Electric Furnace Company—Domes- 
tic Engineering Taken Over by General Motors—Catalogs 


Westinghouse Electric & Manu- 
facturing Co., East Pittsburgh, Pa., 
is sending out a new price list on 


electric ranges and bayonet immer-_ 


sion type liquid heaters, effective 
Sept. 10 

Remmert Manufacturing Co., St. 
Louis, Mo., of which William Rem- 
mert is the organizer, was recently 
awarded a basic patent on its Loco- 
motive washer. Mr. Remmert is a 
well known designer and an expert 
in washing machine construction, and 
his experience covers practically 
every make of washer. About three 
years ago he conceived the idea of 
a machine which would eliminate the 
mechanical appliances and rubbing 
devices which come in contact with 
the clothes while they are being 
washed. This he, claims is accom- 
plished in the Locomotive washer in 
which the clothes receptacle contains 
no moving parts, the possibility of 
tearing clothes thus being eliminated. 
To provide the necessary water agita- 
tion the entire receptacle or tub is 
moved horizontally over a runway by 
means of reducing gears and an ec- 
centric. In this way the -water is 
forced through the fabric, cleansing 
it thoroughly and quickly. The ma- 
chine is very compact and substan- 
tially built with all moving parts in- 
closed. 


Domestic Engineering Co., Dayton, 
Ohio, manufacturer of the Delco light 
and power plant for use on farms, 
and in isolated public buildings, will 
be taken over by the General Motors 
Co. It is reported that the acquisi- 
tion of the Domestic company in- 
volves millions of dollars, and through 
the deal Dayton will benefit immense- 
ly as expansion plans will be prosecut- 
ed on a gigantic scale. Though the 
Domestic company was incorporated 
only three years ago with a capital 
of $800,000, the development of its 
business was so rapid that the cap- 
italization was increased to $1,500,000. 
During the three years of its ex- 
istence the company has manufac- 
tured 100,000 lighting plants, and the 
product has been’ shipped to Aus- 
tralia, England, France, South Ameri- 
ca, China, Japan and other foreign 
countries. An enlargement of the 
foreign trade will be one of the ear- 
liest developments under the new 
consolidation plans. The Domestic 
Engineering Co. now employs a force 
of 2000 persons in office and factory 
and 3500 salesmen whose territory 
embraces all sections of the United 
States and the world. It has been 
reported also that accessories manu- 
factured by the company assure a 
volume of business reaching $3,000,000 
annually. The plant now occupies 
340,000 sq. ft. of space and new build- 
ings are under course of construc- 
tion. 


Eureka Vacuum Cleaner Co., De- 
troit, Mich., is distributing a new 
folder to the trade, containing various 
sales helps for the dealer of the 
Eureka vacuum cleaner. There is a 
particularly fruitful field for this la- 
bor-saving device, and dealers should 
avail themselves of the opportunities 
afforded to promote the sale of this 
product by linking their sales efforts 
with the national advertising cam- 
paign which is being conducted by 
the company. The folder contains 
full-page reproductions of forceful ad- 


vertisements appearing in the Sat- 
urday Evening Post, Good House- 
keeping, Ladies’ Home Journal and 


other mediums. In addition, it in- 
cludes a series of newspaper adver- 
tisements, providing space for the 
name and address of the dealer. These 
have been prepared especially for the 
dealer for use in local papers, and 
electrotypes of the “ads” are fur- 
nished by the company. As a part 
of its sales and promotion and ad- 
vertising campaign, a great variety 
of attractive window cards, hangers, 
folders and booklets are also offered 
by the Eureka company. 


Important Change in Booth-Hall 
Management. — Announcement is 
made of the organization in Chicago 
of a new corporation under the laws 
of the state of Illinois known as the 
Booth Electric Furnace ‘Co., with 
paid up capital of $1,000,000. Of 
this amount one-half is preferred 
stock, and one-half common. The 
new company has acquired all the 
patents, assets, and good-will of 
the Booth-Hall Co., well known as 
a manufacturer of electric steel and 
brass melting furnaces, and has taken 
over the business formerly carried 
on by that company. It will greatly 
enlarge the scope of operations, and 
develop the electric furnace business 
along standard manufacturing lines 
rather than on a special engineering 
contracting basis. The Booth rotat- 
ing furnace which has been in success- 
ful operation during the last six 
months, and which is especially de- 
signed for the melting of non-fer- 
rous metals, has been thoroughly de- 
veloped and standardized, and the 
company is prepared to deliver this 
type of furnace in four sizes, viz., 
250-Ib., 500-Ib., 1000-lb., and 2000-Ib. 
equipments. The well-known 2-phase, 
2-electrode Booth-Hall furnace for 
the melting of iron and steel will also 
be made in five sizes, namely, 34-ton, 
1'%-ton, 3-ton, 6-ton, and 12-ton. An 
improved type of furnace, oval in 
shape, has been designed, and prompt 
shipment can be made of any one 
of these five sizes. 

The new company will have ex- 
ceptional manufacturing facilities for 
turning out furnaces in quantities. 
Not only have all parts been stand- 


‘ rect or alternating current 


furnace will be 
before ship- 
tested out 


each 
complete 


ardized, but 
assembled 
ment, and _ thoroughly 
to absolutely insure mechanical 
and operating perfection. Associ- 
ated in the management of the 
company will be a number of the 
best known engineering and operat- 
ing executives in the public service 
field. L. E. Myers, of Chicago, presi- 
dent of the L. E. Myers Co., has been 
elected president of the new corpora- 
tion; C. H. Booth, formerly president 
of the Booth-Hall Co., vice-president; 
W. K. Booth, formerly chief engineer 
of Booth-Hall Co., secretary; and L. 
J. Clark, of the L. E. Myers Co., 
treasurer. In addition to the presi- 
dent, vice- president and secretary, the 
board of directors will include Martin 
J. Insull, vice-president of the Middle 
West Utilities Co., and E. W. Lloyd, 
of the Commonwealth Edison Co., 
both of Chicago. The new company 
is prepared to carry on an aggressive 
campaign for business, and will open 
sales offices in different parts of the 
country to properly handle its busi- 
ness. An adequate engineering staff 
will be maintained to co-operate with 
customers in connection with their 
electrometallurgical problems, espe- 
cially those relating to the melting of 
metals. 


Edison Electric Appliance Co., 
5660 West Taylor street, Chicago, is 
distributing a new catalog of lamp 
socket appliances and heavy duty 
equipment. It comprises some 25 
pages and contains brief and compre- 
hensive descriptions at Hotpoint ap- 
pliances accompanied by illustrations. 
In this publication is introduced a 
new line of beautiful silverware which 
is doubtless one of the highest de- 
velopments of the art of electric hol- 
low-ware. This ware is the celebrated 
1847 Rogers Brothers, Adam Period 
design, and is so constructed that 
lifetime service is insured. 

The new coffee percolators of this 
line, as well as other coffee perco- 
lators manufactured by the com- 
pany, are equipped with a safety 
switch, which is a feature worthy of 
consideration. Increases in voltage 
and the fact that electric percolators 
were allowed to “go dry” while cur- 
rent was still on, resulted in burnouts 
of heating and damage to percolators. 
To solve this difficulty the engineer- 
ing department of the Edison Elec- 
tric Appliance Co. has brought forth 
a safety switch, which may be put in- 
to service again after an accidental 
overheating has caused the circuit to 
be opened, and is claimed to prevent 
burnouts and damage to appliance. 
It operates equally well on either di- 
and is 
placed in the bottom of the perco- 
lator, being covered with the base 
plate. 
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Current News 





EASTERN STATES. 


Westminster, Vt.—Abenaquet Ma- 
chine Works will erect a one-story 
shop, 150x500 ft., to cost $200,000. 


Cambridge, Mass.—New England 
Telephone Co., 50 Oliver street, Bos- 
ton, has commenced the construction 
of a new two-story addition to its 
local telephone building. The struc- 
ture will be about 35x35 ft., and is es- 
timated to cost $70,000. 


Cambridge, Mass. — Cambridge 
Electric Light Co., Western avenue, 
has awarded a contract to. Walsh 
Brothers, 150 Hampshire street, for 


the construction of its proposed 
transformer building on Western 
avenue. The structure is estimated 


to cost $10,000. French & Hubbard, 
88 Pearl street, Boston, are engineers 
for the company. 


Lynn, Mass.—Davis Lynn Storage 
Battery Co., Commercial street, has 
recently broken ground for the con- 
struction of a new one-story addi- 
tion to its plant, about 50x200 ft. The 
structure is estimated to cost $35,000. 
Edward D. Dearborn, 24 Elm street, 
Lynn, is the building contractor. 


Worcester, Mass.—Worcester Brass 
& Electro Plating Co. has purchased 
the factory of Oliver M. Dean & Sons, 
316 Shrewsbury street, for $27,000 
and will move there. 


Providence, R. I—H. H. Electric 
Storage Battery Co. has filed notice 
of organization to operate at 506 
Broad street. Edward Hacking, 954 
Lonsdale avenue, Central Falls, heads 
the company. 


Woonsocket, R. I.—Arthur Dauray, 
Jr., 186 Harrison avenue, has filed no- 
tice of the organization of the Elec- 
tric Maintenance & Engineering 
Works, to operate a general elec- 
trical contracting and repair estab- 
lishment at 143-45 Railroad street. 

Albany, N. Y.—Hunt, Helm & Fer- 
ris are having plans prepared for a 
factory and storage building. 


Auburn, N. Y.—Auburn Button 
Works, 48 Canoga street, has filed 
plans for the construction of a new 
one-story boiler plant’ and engine 
house at iis works. Contract for the 
structure, which is estimated to cost 
about $10,000, has been: awarded to 
William Ludke, 33 Hockeborne ave., 
the building will be about 56x71 ft. 

Canandaigua, N. Y.—Plans are un- 
der consideration by the Department 
of Public Works for the installation 
of a new electric street lighting sys- 
tem throughout the municipality. 
Power for operation is furnished by 
the Rochester Railway & Light Co. 
The system would include new con- 
crete lighting standards placed about 
100 ft. apart. 


Greenwich, N. Y.—Consolidated 





Weekly Record of Construction Activities—Conventions 


Electric Co., Greenwich, Washing- 
ton county, has filed notice with the 
secretary of state of an increase in 
its capitalization from $150,000 to 
$210,000, to provide for general ex- 
pansion. 


Lockport, N. Y¥.—The lamps and 
gas committee in its report to the al- 
dermen recommended that the three- 
year proposal of the Lockport Light 
& Heat Power Co. to light the streets 
of the city at the rate of $57.50 per 
lamp per year be accepted and sug- 
gested that the council take up the 
matter of a municipal lighting plant 
for the city. 


Oneida, N. Y.—Fire recently dam- 
aged a portion of the local power 
plant of the Morrisville Electric Light 
& Power Co., with loss estimated at 
about $5000. It is understood that 
immediate repairs will be made. 


Rochester, N. Y¥.—Common Council 
has recently passed an ordinance 
providing for the installation of addi- 
tional electric lighting units on Ox- 
ford and Dartmouth streets, to facili- 
tate the present service. 


Troy, N. Y¥.—Common Council has 
approved an appropriation of $145,- 
000, to provide for the installation of 
a new and modern police-fire alarm 
signalling system throughout’ the 
municipality. Of this sum, $125,000 
will be utilized for the installation of 
the system, while the remaining $20,- 
000 is to provide for the erection of a 
new central station at Séventh and 
State streets. 

Port Henry, N. Y.—In the near fu- 
ture the Port Henry Light & Power 
Co. will erect a new power plant and 
dam, two miles west from this vil- 
lage at a cost of $250,000. 

Belleville, N. J.—In connection 
with the construction of the proposed 
local plant of the Overland Tire Co., 
15 River street, for the manufacture 
of rubber tires, estimated to cost $90,- 
000, considerable electrical and me- 
chanical equipment will be required 
for operation. 

Cape May, N. J.—United States 
government has had plans prepared 
for the installation of a new central 
heating plant with equipment at the 
local Government. station. Com- 
mander J. D. Robnet, Senior Mem- 
ber, Board of Survey, Appraisal and 
Sale, Navy Yard, Philadelphia, Pa., 
is in charge of the work. 

Irvington, N. J.—Final contracts 
have been awarded by the Atlantic 
Chemical Co. for the construction of 
the proposed. group of factory build- 
ings at 1190 Grove street. The plans 
include the construction of a large 
boiler plant department, to be used 
for general works operation.. Hughes 
& Horton, Essex building, Newark, 
are architects for the company in 
charge of construction. 





Leather 
Wilson avenue, 
has awarded a contract to the Rey- 


Newark, N. J.—Radel 
Manufacturing Co., 


nolds Construction Co., 308 South 
Ninth street, for the erection of a 
new boiler plant at its works. The 
structure will cost about $6000. 


Newark, N. J.—A four-story plant, 


60 x 8&0 ft. will be erected bv the 
General Electric Co. at a cost of 
$66,000. 


Newark, N. J.—In connection with 
the construction of the new plant of 
the New Jersey Pull Clean Towel Co., 
to be located in Halleck street, plans 
have been prepared for the erection 
of a boiler plant for factory opera- 
tion. 


Newark, N.°J.—American Platinum 
Works, 231 New Jersey Railroad ave., 
has completed foundation work for 
the construction of the proposed 
factory and boiler plant to be located 
at Oliver and New Jersey Railroad 
avenues. The new works will pro- 
vide for increased operations. Fred- 
erick Kilgus, 13 South Sixth street, 
Newark, is the building contractor. 


Paterson, N. J.—Large quantities 
of electrical and mechanical equip- 
ment will be utilized in connection 
with the construction of the new 
municipal garbage incinerating plant, 
plans for which are now under con- 
sideration by the Board of Public 
Works. 


Phillipsburg, N. J.—In connection 
with the construction of the new lo- 
cal sewage disposal plant by the city 
estimated to cost $137,980, contract 
for which has just been awarded, 
considerable new electrical and me- 
chanical equipment will be required. 


Pompton, N. J.—New York Tele- 
phone Co. has commenced the re- 
moval of its pole line to its new lines 
on the Newark-Pompton turnpike, 
now in course of construction by the 
state highway department. 


Trenton, N. J—The new power 
plant now in course of construction 
at the plant of the Trenton Malleable 
Iron Co., New York avenue, is rapid- 
ly nearing completion, and it is ex- 
pected that operations will be in- 
augurated at an early date. S. W. 
Mather & Sons, Trenton, are the 
building contractors. The structure 
is estimated to cost $20,800. 


Trenton, N. J.—Application has 
been filed with the Board of Public 
Utility Commissioners by the Bell 
telephone interests for approval of 
the increased telephone rates fixed by 
Postmaster General Burleson while 
the telephone lines were under fed- 
eral control. The company is plan- 
ning to increase the rates of the Dela- 
ware & Atlantic Telegraph & Tele- 
phone Co. by approximately 25% af- 
ter Dec. 
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Frankford, Del.—Prominent local 
business interests are taking active 
steps for the organization of a new 
company to engage in the generation 
and distribution of electric energy. It 
is proposed to construct a new local 
power plant, as well as install a new 
electric street-lighting system. 


Millsboro, Del—Plans are. under 
consideration for the installation of a 
new electric street-lighting system. 


Allentown, Pa.—International Mo- 
tors Co. will erect an addition to its 


plant, two stories, 300 x 600 ft. Es- 
timated cost $1,000,000. 
Allentown, Pa.—City council has 


passed an ordinance creating a divi- 
sion of electric lighting in the water 
department, as well as adopted a res- 
olution directing the preparation of 
the necessary legislation whereby the 
water department will be enabled to 
raise the sum of $62,000, to be used 
for the construction of an electric 
light and power plant for municipal 
service. 


Carlisle, Pa.—General construction 
for erecting a $150,000 power plant 
for C. H. Nasland & Sons, America 
and N. Moreland street, Philadelphia, 
has been let to J. S. Rogers, Co. 
Drexel building, Philadelphia, Pa. 
Complete electric installation to be 
made of dynamos, transformers, 
switchboard, etc. 


Columbia, Pa —Borough council 
has recently. awarded a contract to 
the Edison Electric Co., Lancaster, 
for furnishing electric service for the 
operation of the municipal electric 
street lighting system for a period of 
five years. 


Greensburg, Pa.—Penn Aluminum 
Co., Pittsburgh, will erect a plant 
here. 


Philadelphia, Pa.—Electric Storage 
Battery Co., Nineteenth and Alle- 
gheny streets, has broken ground for 
the construction of the proposed one- 
story building, to be located at 19th 
and Willard streets. The structure 
will be about 32x97 ft., and is esti- 
mated to cost $14,000. William Steele 
& Sons Co., 1600 Arch street, is the 
contractor. 


Pitman, Pa—The sum of $75,000 
will be expended for improving the 
municipal light plant. 


Baltimore, Md.—Chesapeake & Po- 
tomac Telephone Co. has announced 
the opening of a new telephone cen- 
tral office, located in the building at 
5 Light street, to be known as “Cal- 
vert” exchange. The cost of the in- 
stallation of the new switchboard, 
with accessory equipment, is placed 
in excess of $150,000. 


Baltimore, Md.—In_ connection 
with the construction of the proposed 
packing plant of the William Schlu- 
derberg & Son Co., to be erected at 
Baltimore and Fifth streets, 339x414 
ft., estimated to cost approximately 
$300,000, considerable new electrical 
and mechanical equipment will be re- 
quired. 


Cumberland, Md.—Application has 
been filed with the Public Service 
Commission by the Potomac Edison 
Co., for permission to take over and 
consolidate the electric and gas utili- 
ties of this city, including the street 
railway system and the Edison plant 
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DATES AHEAD. 


Wational Association of Electrical 
Inspectors. Annual meeting, Spring- 
field, Mass., Oct. 13 and 14. Secretary, 
W. L. Smith, Concord, Mass. 


Illuminating Engineering Society. 
Annual convention, Chicago, Ill., Oct. 
20-23. General secretary, Clarence L. 
ae 29 West 39th street, New York 

ity. 


Illinois State Electric Association. 
Annual convention, Chicago, Oct. 22 
and 23. Secretary-treasurer, R. V. 
Prather, Springfield, Ii. 


Empire State Gas and Electric As- 
sociation. Annual meeting, Buffalo, 
N. Y., Oct. 24. Secretary, Charles H. 
B. Chapin, 29 West 39th street, New 
York ty. 


Jovian Order. Annual convention, 
Chicago, Nov. 5 and 6. Headquarters, 
Hotel Sherman. Acting Mercury, Ell 
Cc. Bennett, St. Louis, Mo. 


American Society of Mechanical En- 
gineers. Annual meeting, New York 
City, Dec. 2-5. Secretary, Calvin W. 
29 West 39th street, New York 
City. 


Electric Power Club. Meeting, Hot 
Springs, Va., Dec. 11, 12 and 13. Head- 
quarters, Homestead Hotel. Secre- 
tary, C. H. Roth, 1410 West Adams 
street, Chicago. 


National Council of Lighting Fixture 
Manufacturers. Annual convention, 
Detroit, Mich., February, 1920. Secre- 
tary-treasurer, Charles H. Hofrichter, 
Cleveland, Ohio. 











which furnishes light, heat and power 
with the company’s plant at Grafton, 
W. Va. Included in the proposed 
consolidation is the plant of the Hart- 
land Co., Hartland, W. Va., and the 
operations of the natural gas com- 
panies which supply this territory 
from the Central West Virginia field. 


Danville, Va.—W. V. Young and 
Thomas S. Jones, Chatham, Va., are 
understood to have completed nego- 
tiations for the purchase of the plant 
of the Chatham Light & Power Co. 
for a consideration of about $17,000. 
It is said that the new owners are 
planning for operations on an in- 
creased scale. 


Norfolk, Va.—A plant will be erec- 
ted by the Norfolk Electric Manufac- 
turing Co. P. O. Sutton, 215 Cum- 
berland street, is general manager. 


Laurens, S._C.—$200,000 bonds have 
been voted for extending the light- 
ing and water systems. Address 
mayor. 

Jacksonville, Fla—wW. L. Griffs and 
associates will establish an electric 
light plant at Atlantic Beach to fur- 
nish lights to cottagers. 


Millville, Fla—W. L. Wilson, 


Panama City, and associates, are plan- - 


ning for the construction of a new 
local electric plant with a five-mile 
transmission system extending to 
Panama City, the entire work being 
estimated to cost about $100,000. 
Thomas L. Johnston, Panama City, 
is engineer for the project. 


Mount Dora, Fla—Issuance of 
$27,000 municipal electric light and 
water bonds was voted. O. W. Sad- 
ler, mayor. 


St. Petersburg, Fla—The Ford 
Service Station is in the market for 
five 7% and 10 hp. electric motors. 


Pelham, Ga.—The council has con- 
tracted for power with the Gwyer- 
Alabama Power Co., the corporation 
which recently bought the Albany 
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Power & Manufacturing Co., and is 
now building a much larger plant 
across the Flint river whereby that 
company will furnish electric power 
for Pelham’s business houses, homes, 
streets and industries. 


NORTH CENTRAL STATES. 


Cleveland, Ohio—Architect R. 
Thompson, 6110 Euclid avenue, has 
prepared plans and will let contract 
for $50,000 concentrator station. 
Specifications include electrical ma- 
chinery, electric power generating ma- 
chinery, etc., to be erected by Cleve- 
land Railroad Co., 700 Leader News 
building. 


North Canton, Ohio—Hoover Suc- 
tion Sweeper Co. is having plans pre- 
pared for an addition to its plant. 
The structure will be four stories, 80 
x 170 ft., and will cost $125,000. 


Port Clinton, Ohio—Ohio State 
Rubber Co. will erect a 100 x 300 ft. 
power plant. The specifications in- 
clude electric power plant equipment 
and machine shop equipment, $15,000 
to be expended. N. A. _ Bruess, 
president. Architect M. C. Millock, 
Sandusky, Ohio, has prepared plans. 


Evansville, Ind.—Bucyrus Steam 
Shovel Co. will double its working 
capacity and will also build a hos- 
pital for the workmen, the total cost 
of the improvements to be $500,000. 
The company employes 400 workmen 
= is arranging to employ night 
shifts. 


Fort Wayne, Ind.—Fort Wayne 
Engineering & Manufacturing Co. has 
increased its capital stock $200,000, 
the total capitalization now being 
$500,000 instead of $300,000. H. C. 
Paul is the president of the company. 


Terre Haute, Ind—The machine 
shop of the American Car & Foun- 
dry Co.. burned with loss estimated at 
$100,000. Rebuilding will be begun as 
soon as the insurance is adjusted. 


Terre Haute, Ind—Bowen Motors 
Railway Corp. has completed plans 
for the erection of a plant to produce 
its gasoline propelled passenger car 
for use on steam roads fer short 
runs. 


Valparaiso, Ind.—McGill Manufac- 
turing Co., manufacturer of electrical 
supplies, has under consideration the 
erection of a three-story plant, 65 
x 260 ft., to cost $150,000. 


Chicago, Ill—Gulbransen-Dickin- 
son Co. will shortly erect a six-story 
and basement addition to its present 
factory. The building will be of rein- 
forced concrete and brick, with a 
frontage of 250 ft. and will embody 
the latest ideas in modern factory 
arrangement and equipment. 

Chicago, IllL—H. Channon Co., 
manufacturer of machinery supplies, 
will erect a seven-story building at 
North Market and West Randolph 
streets, to cost $450,000. 

Chicago, Ill.—Gloria Light Co. will 
build a four-story factory building on 
property, 84x125 ft., in. Sangamon 
street, which will cost about $75,000. 

Deer Creek, Ill—Deer Creek Power 
& Light Co. will construct and oper- 
ate an electric light plant. 

Fairbury, IllL—A committee has 
been appointed to secure funds for 
ornamental lighting for streets. W. 
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A. Roth, president of commissioners. 
Freeport, Ill—H. W. Horst Co., 
Rock Island, Ill, is building a five- 


story and basement building for the 


Furst McNess Co., manufacturing 
chemists. 

Galesburg, Ill—Rowe Manufactur- 
ing Co. will build new reinforced 


steel and brick factory building. Com- 
pany will also install a bolt factory 
for making all the bolts used in its 
manufacturing. The company will 
also extend the saw tooth building 
and when completed it will be 114 by 
400 ft. Other improvements include 
the extension of the loading track. 


Six acres of land have been acquired 

for the extension of the plant. 
Minier, Ill.—A new electric light 

company will incorporate for the 


purpose of installing an electric light 


plant and bringing current from the 
traction system. Address G. E. 
Peine. 


Springfield, Ill—At the November 
election the question of issuing $400,- 
000 in bonds in aid of the municipal 
plant will be submitted to vote. 


St. Charles, Ill—The council has 
passed an ordinance authorizing an 


issue of bonds for improving electric 


light plant. The work will be done 
at once. Address city clerk. 
Vandalia, Ill—Consulting Engi- 
neers Fuller & Beard, 721 Olive 
street, St. Louis, have prepared esti- 


mates for improvements to light and 


water systems. $140,000 will be ex- 
pended. Address city clerk. 
Waukegan, IIl.—Allied Masonic 


orders will erect a $100,000 Masonic 
Temple. 

Chilton, Wis.—Aluminum Specialty 
Co. has awarded contracts for a fac- 
tory and power house, two story, 60 


by 200 ft., to cost $40,000. 


Fond du Lac., Wis.—Northern Cas- 

ket Co. will build a new power plant 
for its factory at Fond du Lac. 
E. Dillon, Madison, Wis., has been 
retained as consulting engineer and 
is drawing the plans and_ specifica- 
tions for the plant. 


Stoughton, Wis—M. A. Kimball 
has a contract and will erect a power 
plant for the city. Power equipment 
will be purchased. L. C. Currier, 
clerk. 

Kalamazoo, 
Woodmansee & 


Mich. — Engineers 
Davidson have pre- 
pared estimates for improving elec- 
tric light plant. The question of 
issuing $1,200,000 bonds will be sub- 
mitted to vote at the Noveniber elec- 
tion. A. Sonderenk, city clerk. 


Three Rivers, Mich.—Nillingham & 


Cobt, Press building, Kalamazoo, 
Mich., have prepared plans for a 5- 
story, 380 x 175 ft., power plant and 


paper mill to be erected by Eddy Pa- 
per Co. Specifications include paper 
machinery, equipped with generators, 
transformers, etc. Address, C. E. 
Nelson, manager, Three Rivers, Mich. 


Iowa—A _ physical ap- 
of the property of the 


Dubuque, 
prarem ent 


Dubuque Electric Co. will be made 
by the Stiver Auditing Co., Des 
Moines, Iowa. This work is in ad- 


dition to an audit of the books of the 
company. The entire task of ap- 
praisement and auditing is being done 
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in order to arrive at a correct idea 
of what increased rates should be al- 
lowed the company. The company 
will pay one-half of this éxpense and 
the city one-half. 


Elkhart, Kans—Excavation has 
been begun for a settling basin, and 
for the foundation of a new power 
house for the city water and electric 
light plant. The city recently voted 
$60,000 bonds for the extension of 
the plant. 


Kansas City, Kans.—$150,000 elec- 
tric light bonds will be offered for 
sale. The bonds will be issued for 
improvements at the electric light 
plant, which will practically double 
its capacity. Of the $500,000 voted, 
$250,000 already have been sold. 


Kansas City, Mo.—Kansas_ City 
Bolt & Nut Co. will expend in ex- 
cess of $1,000,000 for additions to its 
plant, increasing its monthly capaci- 
ty to 65,000 tons by next March. Five 
open-hearth steel furnaces, each of 
50-ton capacity, 22-in. rolling mill, 
with traveling tilting tables and over- 
head cranes and electric power will 
be installed. 


St. Louis, Mo—Waener Electric 
Manufacturing Co., 6400 Plymouth 
avenue, is arranging for the construc- 
tion of a new five-story addition to 
its plant, about 160x400 ft., to provide 
for increased capacity. 


SOUTH CENTRAL STATES. 


Benton, Ky.—City council is under- 
stood to be arranging plans for the 
immediate installation of a new elec- 
tric light plant, to be used for munic- 
ipal service. 


Greenfield, Tenn.—The city has 


voted $70,000 bonds for water and 
electric light plants. Address Clyde 
Ezzell, mayor. 


Knoxville, Tenn.—Tennessee Mills 
will expend from $75,000 to $100,000 
for building a two-story, 70x30-ft. 
addition to its plant and install new 
underwear knitting machinery. 


Lebanon, Tenn.—Tennessee Power 
Co., Nashville, will erect a transmis- 
sion line from Lebanon to Murfrees- 
boro. 


Ala.—City has approved 
a bond issue of $5000 to cover the 
cost of the construction of a new 
transmission line to Birmingham. J. 
W. Richards is mayor; F. O. Floyd is 
engineer. 


Irondale, 


Lexington, Miss.—Issuance of $20,- 


000 of municipal bonds for electric 
light purposes was voted. W. J. 
Jordan, city clerk. 

Natchitoches, La.—City commis- 


sioners are having plans prepared by 
Xavier A. Kramer, consulting engi- 
neer, Magnolia, Miss., for alterations 
and improvements in the municipal 
light and water plant. It is proposed 
to install new. alternators, engine and 
pumping equipment, and arrange for 
the construction of a new power sta- 


tion building. F. W. Johnson is 
mayor. 

Horatio, Ark.—The city contem- 
plates the installation -of electric 
light and water plants. Address the 
mayor. 


Ponca City, Okla.—$50,000 in bonds 
have been voted for electric light ex- 





REVIEW 


Vol. 75—No. 15. 


tension. 
mayor. 


Kyle, Tex.—Kyle Power & Light 
Co., recently incorporated, is arrang- 
ing plans for the construction of a 
power plant for local service. C. F. 
Heidenreich is manager. 


Waco, Tex.—Central Texas Elec- 
tric Railway Co., recently incorporat- 
ed with a capital of $500,000, is ar- 
ranging plans for the construction of 
an electric railway system from Waco 
to Temple for passenger and freight 
service. It is said that the plans will 
include the ultimate construction of 
an extension to Austin, and thence to 
San Antonio. The board of directors 
is as follows: J. L. Davidson, O. A. 
Rifle, and S. M. Clark, all of Waco; 
P. A. Clark, Rosenthal, Tex.; Henry 
Meisner, G. E. McSelver, and H. L. 
Dailey, Temple, Tex. 


Sadler, Tex—H. L. Kinney, Gray- 
son county, advises that a chamber 
of commerce has been organized and 
a franchise granted to a Denison firm 
for the immediate erection of an elec- 
tric light plant at Sadler. 


Wichita Falls, Tex.—In order to 
provide electric power and lights for 
a wide scope of territory in north- 
west Texas the Wichita Falls Elec- 
tric Co. will greatly enlarge its cen- 
tral power station here and extend its 
transmission line to a number of cities 
and towns. It is stated that the pro- 
posed improvements will cost about 
$1,000,000. The company is already 
furnishing electric power for oil well 
pumping plants in the Burkburnett 
district and for other industries of 
this city and adjacent section. 


WESTERN STATES. 


Missoula, Mont.—Missoula Light & 
Water Co. will expend about $85,000 
in remodeling its power dam in the 
Missoula river near Milltown. H. 
L. Bickenbach will have charge of 
the work. 


Nampa, Idaho—The installation of 
a boulevard lighting system to replace 
the lights in use is being considered 
by the Nampa Chamber of Com- 
merce, 


Address W. H. McFadden, 


Ogden, Utah—Application has been 
made by, the Uintah Power & Light 
Co. for a preliminary permit for the 
construction of an electric generating 
station on the Uintah river, to furnish 
4000 hp. The plant would be situat- 
ed on the Uintah river in the Ashley 
forest and distribute power to all of 
the towns in the Uintah basin. If 
the permanent permit is granted the 
right of occupation for 50 years is 
granted. 


Roseburg, Ore.—Roseburg will 
have a municipal lighting and power 
plant, according to plans of the city 
council. Mayor Hamilton’ with 
Claude Frear, city engineer, located a 
fine power site on the North Umpqua 
river, east of the mouth of Rock 
creek, 25 miles east of the city. 


Rio Vista, Cal—Plans are being 
completed for the construction of a 
22.000-volt power line from Hood to 
Franklin by the Great Western 
Power Co., this work to cost about 
$20,000. Most of the power will be 
used for pumping water, which is 
needed for the bie agricultural de- 
velopment in the Franklin district. 
































October 11, 1919. 


CANADA. 


Hamilton, Ont.—International Plow 
Works has under consideration 
the erection of a manufacturing 
plant. B. H. Prack, Lumsden build- 
ing, Toronto, engineer. 


New Toronto, Ont.—Goodyear Tire 
& Rubber Co. of Canada, Ltd., will 
erect a $200,000 addition to its fac- 
tory. Plumbing, heating and elec- 
trical contracts will be let. 

Coquitlam, B. C.—Gregary Tire & 
Rubber Co., Vancouver, plans the 
erection of a factory to cost $175,000. 
Gardiner & Mercer, 827 Birke build- 
ing, Vancouver, architects. 
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Light and Water Plant.—Bids will 
be received Oct. 13 for the construc- 
tion of a water and light plant at An- 
sonia, Ohio. G. L. McKibben, of 
Van Wert, has prepared plans. Ad- 
dress city clerk. 


Water-Tube Boiler.—Bids will be 
opened in the Treasury Department, 
supervising architect’s office, at 3 p. 
m., Oct. 28 for an additional 200-hp. 
water-tube boiler at the Bureau of 
Engraving and Printing, Washing- 
on, D. C., in accordance with draw- 
ings and_ specifications, copies of 
which may be had at the above of- 
fice, in the discretion of the super- 
vising architect. James A. Wetmore, 
acting supervising architect. 


Pneumatic-Tube System.—Bids will 
be opened at 3 p. m., Oct. 27, in the 
office of the supervising architect, 
Treasury Department, Washington, 
D. C., for a pneumatic-tube system in 
United States assay office at New 
York, N. Y. Drawings and specifi- 
cations may be obtained from the 
supervising chief engineer, Room 731, 
United States Customhouse, New 
York, N. Y., or at the above office, in 
the discretion of the supervising 
architect. James A. Wetmore, acting 
supervising architect. 


Electric Work.—Bids will be open- 
ed in the office of the supervising 
architect, Treasury Department, 
Washington, D. C., at 3 p. m., Nov. 
28, for furnishing materials for the 
construction of the United States 
post office at Gilmer, Tex., including 
materials for concrete, reinforced 
concrete, stone, granite, brick, struc- 
tural terra cotta, structural steel, mis- 
cellaneous iron and steel work, com- 
position roofing, slate roofing, sheet- 
metal work, plastering, interior marble, 
sanitary slate, lumber, millwork, 
painting, glazing, hardware, plumbing, 
heating, electric work, etc., in ac- 
cordance with drawings, specifica- 
tions and bills of quantities attached 
thereto. Copies may be obtained af- 
ter Oct. 23 from the custodian of the 
site at Gilmer, Tex., or at the above 
office, in the discretion of the super- 
vising architect. James A. Wetmore, 
acting supervising architect. 


Electric Conduit—Bids will be 
opened in the office of the supervis- 
ing architect, Treasury Department, 


Washington, D. C., at 3 p. m., Nov. 
10 for furnishing the labor required 
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in the construction complete (includ- 
ing heating, plumbing, electric con- 
duits, and wiring) with material that 
will be furnished by the Government, 
for kitchen and mess hall, officer’s 
quarters, attendants’ quarters and ga- 
rage and approaches, for the United 
State marine hospital at San Fran- 
cisco, Cal. Drawings and specifica- 
tions may be obtained from the super- 
intendent of construction, room 403, 
post office and courthouse, San Fran- 
cisco, Cal., or at the above office, in 
the discretion of the supervising 
architect. James A. Wetmore, acting 
supervising architect. 


Hydroelectric Machinery.—Board 
of Public Works, Seattle, Wash., is 
asking for sealed bids up to 10 a. m., 
Oct. 17, for hydroelectric machinery 
required for an additional unit at the 
city’s Cedar Falls hydroelectric sta- 
tion. The requirements are for a 
10,000-kw. generator, alternating cur- 
rent, revolving field, 3 phase, 60 
cycles, 6600 volts. Generator is to be 
direct-connected to water wheel, and 
to withstand for one hour runaway 
speed of water wheel, without injury 
to machine. Water wheel may be of 
impulse or reaction type, with hori- 
zontal or vertical shaft, and may 
have more than one runner. It is 
to be driven from a 78-in. penstock, 
7500 ft long. Capacity of wheel shall 
be not less than 16,000 hp., with a 
speed not to exceed 515 r. p. m.; other 
requirements include a 200-kw. ex- 
citer unit, consisting of a direct-cur- 
rent generator, direct-connected to a 
water wheel, the latter to be driven 
from a steel penstock, supplied with 
water from the main penstock through 
a connecting tap. All necessary acces- 
sories are to be included in bids sub- 
mitted. 








FOREIGN TRADE 




















[Addresses of firms referred to in these 
trade opportunities may be obtained by 
writing to the Bureau of Foreign and 


Domestic Commerce, Washington, D. C., 
or its branch and local _ co-operative 
offices. Request for each opportunity 


should be on a separate sheet and the 
file number given.] 

Engines (30,761)—An American 
exporting company desires to pur- 
chase suitable engines and boilers of 
a type necessary for running a rice- 
milling plant. Its requirements are 
a small, compact steam-power plant 
consisting of horizontal tubular 
(preferably portable) fire-box boiler 
with engine mounted on same and 
connected to boiler, in two sizes, 30 
and 50 hp. References. 


Motors, Dynamos, Wire, Electrical 
Appliances (30,646).—A Spanish mer- 


chant established in the United 
States, having representatives in 
Spain, is about to visit that country 


and desires to secure agencies for the 
sale of tools, hardware, lathes, elec- 
trolytic copper wire, iron plates, mo- 
tors, dynamos, electrical appliances, 
paints, chemicals, drugs, and crome- 
tanned upper leathers. References. 


Electric Lamps (30,729). — An 
agency is desired by a man in Italy 
for the sale of electric lamps, hard- 
ware, oilcloths, linoleum, toys and 
drawing instruments. Quotations 
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should be given c. i. f. Italian port. 
Correspondence should be in Italian 
or French. References. 


Engines (30,736).—A manufactur- 
turing firm in France desires to se- 
cure exclusive agencies for France 
and her colonies of agricultural im- 
plements, including tractors and inter- 
nal combustion engines. Correspond- 
ence may be in English. 








INCORPORATIONS 
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Queens, N. Y.—McPhilben Light- 
ing Fixture Co. Capital, $43,000. To 
manufacture electric and gas fixtures, 
etc. Incorporators: H. Schneider, M. 
Malk, and B. Schaefer, Queens. 


New York, N. Y.—New York 
Power, Steam & Engineering Co. Ac- 
tive capital, $52,500. To engage in a 
general electrical and mechanical en- 
gineering capacity, etc. Incorpora- 
tors: S. E. Trumbull, T. W. Barnes, 
and A. V. Clements, Albany. 


Schroon Lake, N. Y.—Schroon 
Lake Lighting Corp. Capital, $30,000. 
To operate a local electric light plant. 
Incorporators: B. F. Stetson, M. C. 
Stanton, and R. B. Dudley, Elizabeth- 
town. 


Phoenix, N. Y.—Northern Cayuga 
Light & Power Corp. Capital, $50,000. 
To operate an electric light and power 
plant and distributing system in the 
Phoenix district. Incorporators: 
Frank Longley, C. E. Dudley, and 
James D. Bloomfield, Meridian, N. Y. 


Wilmington, Del.—Glascox Elec- 
tric Co. Capital, $10,000. To operate 
a local electrical engineering estab- 





lishment. Incorporators: George G. 
Steigler, W. F. O’Keefe, and J. H. 
Dowdell. 


Beckley, W. Va.—Beckley Machine 
& Electric Co. Capital, $25,000. To 
manufacture machinery, electrical 
specialties, etc. Incorporators: A. J 
Truman, W. E. Griffiths, J. T. Evans, 
J. L. Smith, and J. S. Lilly, Beckley. 


Paducah, Ky.—Suburban Electric 
Supply Co. Capital, $30,000. To 
manufacture electrical supplies.  C. 


B. Smiley incor- 


porator. 


Gilbert, Iowa—Gilbert Electric Co. 
has filed articles of incorporation at 
the office of county recorder to be 
$15,000 divided into shares of $100 
each, to be paid up in full. Address 
John Hill, president. The object of 
the incorporation is to erect, operate 
and maintain poles, wires and other 
equipment for the purpose of trans- 
mitting electrical energy for light, 
heat, power and other legitimate pur- 
poses, to sell and distribute such 
electrical current in and adjacent to 
the town of Gilbert. 


Minier, Ill—Minier Electric Light 
& Power Co. has been incorporated 


is the principal 


with capital of $15,000. Address 
George Peine. 
Pine Village, Ind.—Pine Village 


Light & Power Co. has been incor- 
porated with capital of $10,000 to 
supply light and. power for the village 
of Pine Village, Address Melvin 
Akers, Pine Village, Ind. 
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Major Jackson Cited—P. S. Klees Becomes Vice-President 
of Pierce Fuse—Warner Jones Joins Dayton Fan & Motor 


FRANK O’RyAwn has been ap- 
pointed district manager of the Allis- 
Chalmers Manufacturing Co. at Den- 
ver, Colo. 


C. S. ANDERSON, formerly super- 
intendent of the Clark Electric Power 
Co., Tooele, Utah, is now superintend- 
ent of the Butler district of the West- 
ern Pennsylvania Power Co. 


MALACHI G. BRENNAN, adver- 
tising manager of the Sanford Riley 
Stoker Co., Ltd., Worcester, Mass., has 
been transferred to the sales department 
of the Chicago office of the company. 
i will be succeeded by Otis C. Shel- 

on. 


Lewis A. BELDING, who for the 
past two years has been assistant pro- 
fessor of mechanical engineering at 
Stevens Institute of Technology, Hobo- 
ken, N. J., is now associated with the 
Thomas A. Edison interests at Orange, 
N. J., in the power service division, as 
service engineer. 


Maj. Joun B. JACKSON, an en- 
gineer with the Commonwealth Edison 
Co., Chicago, is the recipient of a ci- 
tation signed by General. John J. 
Pershing dated April 19, 1919, “for ex- 
ceptionally meritorious and conspicu- 
ous service.” Major Jackson was in 
the Corps of Engineers and was as- 
signed to the office of Chief of Engi- 
neers, A. E. F. In the Division of Con- 
struction and Forestry he had direct 
administrative charge of electrical proj- 
ects in France; that is, in all territory 
except the immediate fighting zone. 


R. L. Frissy, testing engineer of 
the Commonwealth Edison Co.,° Chi- 
cago, has resigned to become chief elec- 
trician for the Kansas City Light & 
Power Co. Mr. Frisby has been con- 
nected with the Commonwealth Edison 
Co. for about 16 years, during which 
time he has been connected with oper- 
ation. For many years he has had 
charge of testing at the Fisk, Quarry 
and Northwest stations of the com- 
pany. It has been through his efforts 
that numerous operating economies and 
safety methods have been adopted at 
these power houses of the company. In 
addition to testing and maintenance at 
the Fisk street generating station, Mr. 
Frisby has carried on a considerable 
amount of research work at the com- 
pany’s laboratories in connection with 
balance relays for generator protec- 
tion, the use of noncombustible gen- 
erator coils, the use of exploring coils 
versus thermocouples for determining 
“hot spots” and similar work relating 
to large turbogenerator stations. In 
Kansas City he will have charge of op- 
erating and maintenance of the entire 
system, where it is expected that his 
extensive experience with Chicago’s 


large system will prove, alike, of serv- 
ice to himself and the Kansas City 
Light & Power Co. ~ 


WARNER JONES, formerly special 
representative of the National Carbon 
Co., Inc., and whose duties have called 
him to all parts of the country, is now 
sales manager of the Dayton Fan & 
Motor Co., Dayton, Ohio. He will have 
charge of the sales and advertising de- 
partments of the company and will be 
responsible for the advertising and sales 
of the Dayton fans and small motors. 
Mr. Jones has had 20 years’ experience 
in selling various kinds of electrical 
merchandise, and the experience and 
acquaintanceship that he brings with 
him will undoubtedly be of great value 
to the Dayton Fan & Motor Co. He has 
many new ideas on the merchandising 
of electrical equipment that will doubt- 
less be of great interest to electrical 
supply jobbers and dealers throughout 
the country as well as manufacturers 
of electrical apparatus who use small 
motors. 


Peter S. KLEEs has tendered his 
resignation as manager of the Franklin 
Incandescent Lamp Works of Westing- 
house Lamp Co., New York City, to 
become associated with the Pierce Fuse 


Corp., Buffalo, as vice-president and 
sales manager. Mr. Klees has been 
prominent in the lamp industry for 


many years, having joined the organiza- 
tion of the American Incandescent 
Lamp Co. in 1899. In 1905 he went to 
Hartford as a member of the sales de- 
partment of the Franklin Electric Man- 
ufacturing Co., later becoming sales 
manager and then also vice-president. 
He continued in this capacity until the 
sale of this company in 1918 to the 
Westinghouse Lamp Co., at which time 
he became manager of the Franklin 
Works and removed to New York City. 
Mr. Klees has a very wide acquaintance 
among electrical men throughout the 
country, who will be glad to hear that 
his new interest in the fuse field will 
still keep him in the industry. 


Cor. Epwarp A. DEEDS, presi- 
dent of the Domestic Engineering Co., 
Dayton, Ohio, was the principal speak- 
er and guest at a dinner given in his 
honor by the Indiana section of the So- 
ciety of Automotive Engineers at the 
Claypool Hotel in Indianapolis, Ind., 
Oct.. 10. At the age of 26 Colonel 
Deeds joined the staff of the Thresher 
Electric Co. as assistant draftsman, be- 
coming chief engineer and superintend- 
ent within a year. Shortly afterwards 
he went to the National Cash Register 
Co., where, as maintenance engineer, he 
built the power house and electrified the 
plant. Leaving that position he went to 
Niagara Falls where he built and put 
into operation the shredded wheat 
plant. On the completion of this work 
he returned to the National Cash Reg- 
ister Co. as vice-president in charge of 
engineering, remaining there until 1914. 
In April, 1917, he was called to Wash- 
ington as a civilian member of the mu- 
nitions standards board. Later he be- 





came a member of the aircraft produc- 
tion board and was placed in charge of 
the production division of the board’s 
activities. In August, 1917, he was com- 
missioned a colonel. 


Cor. T. H. Ditton of the Engi- 
neers Corps of the United States Army, 
has resigned from the army and his 
appointment to a professorship of Elec- 
trical Engineering at the Massachusetts 
Institute of Technology is announced, 
thereby adding his name to the already 
notable electrical engineering staff of 
that institution. Colonel Dillon grad- 
uated from the military academy at 
West Point in 1904, and was appointed 
to the Engineers Corps of the army. 
After some military duties he was as- 
signed to the Engineer School of Ap- 
plication of the United States Army, 
from which he graduated in 1907. Since 
then he has had a wide, varied and 
notable engineering experience. He was 
in Cuba during the American occupa- 
tion as assistant to the director of pub- 
lic works. He was occupied in the 
Philippines on the military survey of 
the Island of Luzon, part of the time 
being in charge of the work. Later he 
was located at Portland, Ore., in charge 
of the construction of the Dalles-Celilo 
canal around the Dalles of the Colum- 
bia river, and the roads in the Crater 
Lake National Park. He then was as- 
signed to Panama and made electrical 
engineer of the Panama Canal and su- 
perintendent of the Gatun Locks. Here 
he was also in charge of engineering in 
the locks division and the hydrographic 
division. He had the unique experience 
of locking the first great ships through 
the Gatun Locks. 

In 1918 he went to France as colonel 
in command of the 37th Engineers, 
which was the notable electrical and 
mechanical regiment whose reputation 
is widely known. In France he was 
deputy chief engineer of the First 
Army of the American Expeditionary 
Forces during the St. Mihiel, the Aisne- 
Marne and Argonne-Meuse campaigns, 
in. charge of the mechanical and elec- 
trical work, water supply, general con- 
struction, army shops and engineers’ 
supplies for the army throughout these 
notable campaigns. After the armis- 
tice, Colonel Dillon was made deputy 
to General McKinstry, who was the 
chief of the board of damages in allied 
countries, and as such he had charge 
of the plans for making the estimates 
for the American peace commissioners 
of personal and property damages suf- 
fered by the allies on account of the 
aggressions of the enemies in the war. 
Colonel Dillon brings a large fund of 
scientific training and engineering ex- 
perience to his duties at the Massachu- 
setts Institute of Tecnnology, where 
he will make a specialty of instruction 
in the problems of electric railroads, 
including tramways and electrification 
of steam railroads and in the problems 
of power transmission. 
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Readjustment Period—What? 


LIV. 





The accompanying reproduction of an an- 
nouncement in the daily press calls atten- 
tion to a matter of importance to manufac- 
turers of electrical equipment. I hope it 
will have the consideration which it de- 
serves, 








C. A. TUPPER President 
INTERNATIONAL TRADE PRESS, INC., CHICAGO 


Financing 
Foreign Trade 


Commercial interests of the United States will be 
asked to unite and determine on a definite plan of 
action regarding trade with other countries at a 
conference of business men of the country, to be 
held in New York Oct. 16 and 17. 


The conference, which will be held under the aus- 
pices of the American Manufacturers’ Export Asso- 
ciation, will discuss the export situation and also, 
it is expected, will devote considerable time to con- 
sidering the lengths to which manufacturers are 
prepared to go in utilizing facilities for financing 
foreign trade provided by the Edge bill. 


Among those interested in calling the conference 
are James A. Farrell of the United States Steel 
Corp., W. W. Nichols of Allis-Chalmers Mfg. Co., 
A. C. Bedford of the Standard Oil Co, E. M. Herr 
of the Westinghouse Electric Export Co., W. C. 
Durant of the General Motors Co., W. L. Saunders 
of the Ingersoll-Rand Co., F. A. Seiberling of the 
Goodyear Tire & Rubber Co., William H. Ingersoll 
of Robert H. Ingersoll & Brother, and Robert A. 
Shaw of the National Aniline & Chemical Co., Inc. 


The widespread interest being taken in this effort 
to crystallize the views of business on foreign trade 
problems is regarded as a sign that American 
manufacturers and shippers, who have only recently 
entered the export field, are determined to make 
this international trade a permanent part of their 
business. 


Factories which increased production during the 
war to meet abnormal demands are continuing to 
maintain their enlarged output because of orders 
from overseas. Nota few of the manufacturers who 
are operating on this basis declare that any great 
decline in the volume of the nation’s foreign busi- 
ness is certain to bring depression and unemploy- 
ment in its wake. 
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$10,000,000 Power Deal Authorized. 


Hydroelectric deveiopment in California 
was given a decided impetus by the Rail- 
road Commission recently when it ap- 
proved the purchase of the properties of 
the Northern California Power Co. by the 
Pacific Gas & Electric Co. Approval of 
this transaction by the Railroad Commis- 
sion, in addition to making possible a 
merger of power properties that will prove 
of great benefit to the state, will prevent 
threatened litigation that promised to 
plock for years needed hydroelectric de- 
velopment. Its immediate effect will be 
to make possible the development of the 
Pit river project, a gigantic power scheme, 
held in abeyance by the Pacific Gas & 
Electric Co. because of threatened troubie 
with the Northern California Co. over 
water rights. 

The order by the Commission makes 
possible a_ transaction involving an 
amount approximating $10,000,000, the 
approval covering: the purchase by the 
Pacific Gas & Electric Co. of 10,000 shares 
of the Northern California Power Co. 
stock at $34 a share and the assumption 
by the gas company of. the ted com- 
pany’s obligations totaling $6,213,526.74. 
The Pacific Gas & Electric Co. is willing 
to pay for the stock forthwith and has 
agreed to pay for the properties on or 
before Dec. 1, 1948, the sum of $3,400,000, 
in addition to assuming the Northern 
company’s obligations. 

Northern California Power Co. gen- 
erates and distributes electric energy in 
portions of the counties of Shasta, Trin- 
ity, ‘Tehama, Colusa, Glenn and Butte. It 
sells water in Redding and Willows, and 
manufactures and distributes gas in Red- 
ding’, Red Bluff and Willows. The com- 
pany’s engineer estimates that to re- 
produce the properties at present day 
prices would cost $13,300,000. Its listed 
assets total $18,471,668.36. 

As further evidence that the transac- 
tion is for the best interests of the North- 
ern company’s stockholders, the commis- 
sion points out that from 1913 to 1918 the 
company paid no dividends but levied as- 
sessments totaling $1,400,000. Up to May 
31, 1919, it was in arrears $225,029.80 in 
sinking fund payments, owned notes 
amounting to $249,250 and would have to 
meet, in February, 1920, maturing de- 
bentures aggregating: $370,000. Taking 
into consideration the Pit river project, 
and the required expenditure of $6,000,000 
for the first unit of this development, ‘the 
commission says: 

“An expenditure of from $6,500,000 to 
$7,000,000 must be made to keep Northern 
California Power Co. a solvent up-to-date 
publie utility corporation and able to dis- 
charge its obligation to the public. There 
is no doubt that an entirely new financial 
program would have to be devised by the 
company to install even the first unit of 
the Pit river development.” 


Rochester Railway Issues Stock. 


Rochester Railway & Light Co. has 
completed arrangements for the issuance 
of 6% cumulative preferred stock for $500,- 
000, a portion of the proceeds to be used 
to increase the present service facilities 
of the company. The company has re- 
cently commenced the changing of the 
system used at the present time from 
direct to alternating current, it being held 
that the latter system is preferable for 
long: distance transmission, with greater 
efficiency at a lower cost of production. 


Hurley Machine Votes Capital Change 
Stockholders of the Hurley Machi Co. 


at a special meeting held last wee 4 
to change the capitalization of 

pany from 15,000 common sha , 00 
par value to 200,000 shares par 


value. No change was made in ...e pre- 
ferred stock issue, which is 5000 shares of 
$100 par value. . 

It also was voted to increase the di- 
rectorate from five to nine members, the 
new directors elected being Edward F. 
Carey, president of the Haskell-Barker 
Car Co.; Joseph E. Otis, vice-president of 
the Central Trust Co. of Illinois; Silas 





Strawn of Winston, Strawn & Shaw, and 
Edward N. Hurley, Jr., president of the 
Hurley Supply Co. 

The directors have also directed that 


shares be called for cancellation and ex- Cet. 3. 
change for the new common stock on the 
basis of seven shares of new stock for 
one share of old common. The exchange 
will be made with stockholders of record 
Oct. 15, who also will be offered the right 
to subscribe to 10,000 shares of new stock 
at $35 a share. The proceeds from the 
sale of stock will be used for plant ex- 
tensions. 





Southern New England Telephone Co. 
has declared a quarterly dividend of 14%, 
payable Oct. 15 to stock of record Sept. 


Brazilian Traction Note Issue. 


An issue of $7,500,000 Brazilian Trac- 
tion, Light & Power Co. three-year 6% 
secured gold notes is being offered at 92% 
and interest to net about 7% by the Con- 
tinental and Commercial Trust and Sav- 


30. 


Chicago. The notes are dated Nov. 1, Oct 
1919, and mature Nov. 1, 1922. The total 
authorized issue is $10,000,000. The com- 
pany agreed to pay the United States 
normal income tax up to 2% if exemption 
is not claimed by the noteholder. 


record Oct. 15. 


Public Service Notes Offer. 


Halsey, Stuart & Co. are offering $2,- 
500,000 Public Service Co. of Northern 
Illinois three-year 6% collateral notes, 
series C, due Sept. 1, 1922, at 98 and 
interest, yielding 64%. A part of the pro- 
ceeds of this issue will be used to pay off 
the $1,500,000 two-year 6% notes of the 
company. The balance of the proceeds 
will reimburse the company for expen- 
ditures made, or to be made, for im- 
provements and extensions. The notes 
were all sold within an hour after the 
books were opened. The syndicate un- 
derwriting was very largely oversub- 
scribed. 





record Oct. 20 





Dividends. 
Carolina Power & Light Co. has 
: elared a quarterly dividend of 14%, pay- 
the present outstanding 11,650 common able Noy. 1 to stockholders of record 





907 


A cash dividend of 75 cts. per share on 

preferred stock has been declared by the 

: oe Puget Sound Traction, 

ings Bank and William A. Read & Co., a payable Oct. 15 to stock of record 
- 





Chicago Pneumatic Tool 
clared a quarterly dividend of 1%%, pay- 
able Oct. 25 to stock of record Oct. 15 


Sullivan Machinery Co. has declared a 
quarterly dividend of 1%% 
extra dividend of 1%, 
15 to stockholders of record Oct. 1 


A quarterly dividend of 2% 
declared by the Kaministiquia Power Co., 
payable Nov. 15 to stock of record Oct. 


Light & 


1 





A quarterly dividend of 1%% on pre- 
ferred stock has been 
Fort Worth Power & Light Co., 
Nov. 1 to stockholders of record Oct. 21. 


Babcock & Wilcox Co. 
quarterly dividend of 
to stock of record Dec. 2 


declared by the 


has declared a 
payable Jan. 1 


A dividend of 1%% has been declared 
by the Public Service Co. of Northern Illi- 
nois, also a dividend of 1%% on preferred 
stock, both payable Nov. 


Co. has de- 


Illinois Northern Utilities Co. has de- 
clared a dividend of $1.50 a share on pre- 


ferred stock, payable Nov. 1 to stock of 


with the usual 
both payable Oct. 


75—No. 15. 


de- 


payable 


Power 


to stock of 


has been 


3. 











WEEKLY 
ING ELECTRICAL COMPANIES. 


COMPARISON OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. 
Per cent. 


Public Utilities. 
Adirondack Electric Power of Glens Falls, common............+- 
Adirondack Electric Power of Glens Falls, preferred............. 


6 
American Gas & Electric of New York, common............. 10+extra 
6 


American Gas & Electric of New York, preferred............... 
American Light & Traction of New York, common.............. 
American Light & Traction of New York, preferred............. 
American Power & Light of New York, common................ 
American Power & Light of New York, preferred................ 
American Public Utilities of Grand Rapids................seeee. 
American Public Utilities of Grand Rapids, preferred..... hence 
American Telephone & Telegraph of New York ............++... 
American Water Works & Elec. of New York, common......... 
American Water Works & Elec. of New York, particip.......... 
American Water Works & Elec. of New York, first preferred.. 
AUUERRERRE, POW, COMO sooo cc ccccccesncicsscwceesicceses ae 
DEORE WOWSE, BOCTEITON . occ ccccccccvcscepecescesecvsccoase 


6 


7 
Cities Bervece Of New WORE, COMMON. 2. ccc ccccesseccccccccces +extra 


Cities Service Of New York. preferred... cccccccccccccccccsceccee 
Commseeewremite Mitisom OF CRECARO oc ccccccccccccccccccccesssoses 
Comm. Power, Railway & Light of Jackson, common......... — 
Comm. Power, Railway & Light of Jackson, preferred........... 
Federal Light & Traction of New York, common...........--+se. 
Federal Light & Traction of New York, preferred............ eee 
Illinois Northern Utilities of Dixom ........ccccccsccccccccces — 
Middle West Utilities of Chicago, common...........---++++eeeee 
Middle West Utilities of Chicago, preferred...............+eee5 oe 
Northern States Power of Chicago, COMMOMN...........++eeee+0e8 


Northern States Power of Chicago, preferred..............++- ex.div.7 


Pacific Gas & Electric of San Francisco, common.............«+- 
Pacific Gas & Electric of San Francisco, preferred............. oe 
Public Service of Northern Illinois, Chicago, common............ 
Public Service of Northern Illinois, Chicago, preferred......... ee 
Republic Railway & Light of Youngstown, common............ 
Republic Railway & Light of Youngstown, preferred........ bes 
Standard Gas & Flectric of Chicago, common.............+++. one 
Standard Gas & Electric of Chicago, preferred..............+... o% 
‘Tennessee Railway, Light & Power of Chattanooga, common. 
Tennessee Railway, Light & Power of Chattanooga, preferred.. 
United Light & Railways of Grand Rapids, common......... eee 
United Light & Railways of Grand Rapids, preferred........ — 
Western Power of San Francisco, common .........- Sdaddsewe de 
Western Union Telegraph of BORE TUNE, whens scuba Dieses vives extra 
Industries. 
Electric Storage of Philadelphia, common. evevesevese oust eee 
General Electric of Schenectady 
Westinghouse Electric & Mfg. of Pittsburgh, “common Sueuaaseee 


+ Amma APAIN: 


300 


Bid Bid 
Sept. 30. Oct. 7. 
14 14 
77 78 

118 127 
40 40% 
215 220 
94 94 
5 F 
25 25 
99% 99% 
5 4 
10 20 
59 55% 
4 4 
21 25 
483 471 
77 76% 
107 108 
20 21% 
49 49 
7 10 
47 58 
75 TE 
30 29 
50 50 
65 65 
90 90 
68 66 
88 895g 
85 85 
87 91 
11 9 
47 45 
31 31 
41 40 
5 4 
13 10 
43 44 
7 70 
24 23 
§3 83 
98 119% 
164 


165 
54% 54% 
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